
FINAL RET'ORT "S^HARKCOKDSCKNTKRRKG 

MS DflTfl FILE FRN: ; 1 53 

IONS 

513917 
NAME: CDO 1235 Sl-CCieSOl FV .1 
MISC DATA; 5-7-31 ETLttlS 05153 D5153 

IDFILE FRN; 4602 

iriFILE NAME: PNA STD E 
MISC DATA; 5-13-31 

NAME CCiNCENTRATION 
< PRE > 

STANDARD D-10 PHENANTHRENE .93 

*1 CiCTAFLUCiRCiNAPHTHALENE 4.3; 7 
^2 DECAFLUOROEI PHENYL 1.70 
3 NAPHTHALENE LESS THAN .C2 
4 2-CHLORONAPHTHALENE LESS THAN .03 
5 ACENAPHTHYLENE LESS THAN .02 
6 ACENAPHTHENE .17 
7 FLUORENE 
8 PHENANTHRENE LESS THAN .Ci 
9 ANTHRACENE LESS THAN .O^ 

10 FLUORANTHENE LESS THAN 
^11 EROMOPHENANTHRENE 4.73 
12 PYRENE LESS THAN .OS-
13 C H R Y S E N E E E N 2 < A > A H T ri R A C E N E LESS- THAN .Cb-
14 EENZOCA>PYRENE LESS THAN o 
15 D I E E N 2 < A, H > A N T H R A C E N E LESS THAN ..2 o 

jsantori
Typewritten Text
931274



tjH- II t-i »-» 1 n 
l-l II II Q_ 1—1 1 i| O 
wm " A CD m ^ 
m -H <1 m -1 • 1 1 X 
X X II 1^^ X " • 1 o 
r jm II c r J m 1 iX 
O X II X o 1 X 
X II tj X 1 •=• 
ixr- II 'X r-
X 1 II X X 1 
X r.j II o X r..i 

II c ~7' 1 
X II X X 
m II a m 
-H -» 
X X 

r n 
IX) 

m m 
~7^ 

M 
m 

r J 
m m 1*1 

tJ 
3) 

t=> tJ 
I I 

H-* |~fc 

ci 

TJ "D 
X X 
m m 
X x< 

X X 
Tl Tl 
m m 
min 

»=> 
x-
T? 

II '.0 
II -I 
II X 
II 
II 
II 
II 
II 
II 
II -r 
II ij-i 

II ni 
II f 
II 
II -H 
II o 
II 
II 
II 
II 
II 
II 
II 
II 
II 

o 
c: 
X 

I !-• 
I o 
I xm 
I I-'".!-' 
I m-i 
I X 
I -I X 
I X X 
I X -I 
I -IITI 
I I—• 1=1 
I o 
I :z-

o •Ji 
X m 
|- -1 

mm 

•x 
X 

X X r-i 
X tJ 

•—1 l- 11 z:o 
-1 m II X 
1.0 II -1^ 

X II mro 
X X II XO!" 
X X II c.q 
m D[J II O) 

m II X 
X X II X --
in II XOJ 

- CO II f- -H 
n 1-— 

1 
II m • •' 1 

o r-
l—1 o 
1—» X 
Oi 1—1 

•j-l O'i •x 
1—* X 

X 
X 

A 



FIUflL PEPCPT 

M-i DFlTfl FILE FRM: 514; 

HfiHE: Cnci 1205 81-CC1D0C; FV .1 
MI0i; DftTfl! 5-r-Sl ETLitS 05141 D514J 

IDFILE FPU: 4(502 

IHFILE MFlME; PUFl STD B 
HliC DflTfl; 5-13-01 

HFlME COMCEHTPflTIOU 
< PPE > 

STflMLPPD D-10 PHEMFIMTHPENE .93 

* 1 OCTFIFLUOPOHftPHTHftLEHE 4^7 
+ 2 DECfiFLUOPOEIPHEHYL 1.90 

3 MFlPHTHFlLEHE . LE00 THflM .03 
4 2-CHL0P0Hi=IPHTHi=iLENE LE0S THflH .04 
5 FiCEMflPHTHVLEHE LE00 THflM .03 
6 flCENflPHTHENE .1 

.03 

7 FLUOPENE LESS THflM .0-+ 
S PHEHFINTHPEME LESS THflM .05 
4 flHTHPFICEME LESS THflM .OS-

10 FLUOPFlMTHEME LESS THflM .OJ" 
Jfll EPOMOPHENFiMTHPEME 

12 PVREHE LESS THflM .OS-
1 3 CHPVSEME- EEHZM=l-(l=lHTHRfii;EHEi LESS THflM .03-
14 BEHZO- 1=1 iPVPEUE LESS THflM .a 
15 DIEEHZc.fl,H 'flHTHPFICEME LESS THflM o 



FIUPIL PEPOF-'T 

ME. DPTfi FILE FPU; 514 3 

MRME: Crnli i;S5 S 1-C Cl 3 FV .1 
MISC DRTH; 5-r-Sl E:TL#4 C'5143 D5143 

IDFILE FPU: 460I-

IDFILE riRME; PMfl •E-TD E 
NISC DflTfl: 5-13-Sl 

MRME COHCEMTPftTIOM 
4 PPE > 

STfiNIifiFIt D-10 PHEflRMTriPEME .•?4 

jp-1 OCTflFLUOPOniiPHTHIiLtHE 9J 
DECRFLUOPOEI PHENYL 3.4 

3 MRPHTHRLEME LESS THRU .0^ 
4 2-CHLOPOHRPHTHRLEME LE-ll THRU .03 
5 RCEMRPHTHVLEHE LESS THRU ,OX 
6 RCENRPHTHEHE .32 
1 FLUOPENE LESS THRU .03 
S PHEMRMTHPEME LESS THRU .ov 
9 RHTHPRCEHE LESS THRU 
10 FLUOPRHTHEHE LESS THRU •oy-

,^11 EPOnOPHEHRMTHPEHE 7.4 
12 PVREHE LESS THRU •OC 
1 3 CHPV3EHE 'EENZ' R 'RHThtrRCEHE LESS THRU .0? 
14 EEHZiIfR 'PVPEHE LESS THRU .AO 
15 DIEEHZ•fl,H 'RHTHPRCEHE LESS THRU .A 0 



FIUflL PEPOPT 

M'E. DFITfi FILE FPU: 5144 

NPME: CDO liS5 Sl-CCli;5Cj4 FV .1 
MI'sL DFiTFl: 5-7-81 ETL#5 05144 D5144 

IDFILE FPU: 4601: 

IDFILE MflME: PUFl STD E 
ni8C DFiTFi: 5-13-81 

O 

HfiME COMCENTPMTIOH 
< PPE > 

O 
STflMEflPD D-10 PHEHflflTHPEME .77 

1 OCTflFLUOPOHftPKTHflLENE 3.45 
if 2 EECFiFLUOPOEIPHEMVL 

8 NflPHTHfiLENE LESS THRU • 0.2. 
4 2-CHLCiPOMftPHTHflLEHE LESS THRU .02 
5 flCEMflPHTHVLEUE 
6 ftCEUftPHTHEliE 
7 FLUOPEHE .// 
8 PHEMflMTHPEME .13 
9 FIMTHRfiCEUE .28 

10 FLUOPflHTHEHE LESS THRr< .oy 
f 11 BROMOPHEMflMTHPEHE 

12 PYRENE LESS THRU ,QS-
1 3 CHRVSEUE -EEHZ''fl • RHTHPflC EfJE LESS THRU .OJT 
14 EEHZClc FI^PVPEUE LESS THRU .JO 
15 DIEEHZ'-fi, H 'ftnTHPRCEriE LESS THRU .J a 



DflTfl SET: cno 12S5 -.ST. LOUIS PRPh 
WRTEP SRHPLE 

CPL SRMPLE NUMBER Sl-CCISSGM 

(UNITS RPE IJG L-

COMPOUND 
ESTIMRTED 

CONCENTPRTION 

l-^HENTL-2-METHVLEENZENE 

DI'BENZOFLIRRN 

UNKNOWN isrs 

. 1 

. 1 

COMPOUND FOUND STRNDRPD USED TO OURNTIFT 

l-ETHENVL-2-METHVLBENZENE 
DIBENZOFUPRN 
UNKNOWN lb7S 

D-IO PHENRNTHRENE 
D-10 PHENRNTHRENE 
D-10 PHENRNTHRENE 



FIUhlL PEF-CiPT 

Mi DRTfl FILE FPU; 5147 

MflME: CDO 1235 Sl-CClt:3Ci5 FV .1 
MI3C DRTFl: 5-7--S1 ETLttS 05147 D5147 

IDFILE FPU; 4602 

IDFILE MFIME: PUfl iTD E 
MISC DRTfi: 5-13-81 

NRME CONCEHTPflTIOM 
< PPE ) 

STRHDFiPD D-10 PHEHRHTHPEHE .77 

+ 1 OCTRFLUOPOHRPHTHRLEUE 3^1 
r 2 DECRFLUOPOEIPHEHVL 2.34 

3 NflPHTHRLEME LE33 THRU • 09. 
4 2-CHLOPOHflPHTriRLEHE LE33 THRU • OS 
5 RCEMRPHTHVLEUE LE33 THRU .ox 
6 flCENRPHTHEHE LEii THRU .02 
1 FLUOPENE LE33 THRU .02 
8 PHEMRHTHPEUE LESS THRN .03 
q flUTHPRCEUE LE33 THRU .oy 
10 FLUOPRHTHEME LE33 THRU .oV 

rii EPOMOPHEMRHTHPENE 4.:-2 
12 PVREHE LES3 THRU .oj-
13 CHPV8EME' EEHZ' fi.'RMTHFRCEUE LE38 THRU .Oi" 
14 EEHZO'R -PVPEME LE33 THRU 
15 DIEEMZ'fl,H^RHTHPRLEME LEiS THRU o 



FIr<ftL PEFCFT 

N'-: DRTft FILE FPU: 5ltd 

MFiriE: CDO Sl-CCli£CiE. FV 1.0 
MI£C DFITFl: S-T-Sl ETLttll Q5150 D51t0 

IDFILE FPU; 4602 

IDFILE NFIME: PMfl STD E 
MI£C DFITFl; 5-13-81 

HFir-E CONCEUTPFITIOM 
f PPE ) 

STFIUDRPP D-10 PHEHRHTHPEHE 7.7 

* 1 OCTRFLUOPDHRPHTHRLEUE 3.C1 
t 2 DECflFLUOPOEIPHEnVL U 
3 NflPHTHRLEME LES8 THAN .02 
4 2-CHLOPOHRPHTHRLENE LES8 THRU .03 
5 RCEHRPHTHVLEHE LES8 THAU .02 
6 flCEMRPHTHEME LE8S THRU .03 
7 FLUOPEME LES? THRU .03 
9 PHEURMTHPEME LESS THRU .02 
9 RNTHRRCENE LESS THRU .03 
10 FLUOPRMTHEME LESS THAN .oy 

EPOMOPHEHflHTHPEME 
12 PYPEME LESS THRU .o^r 
13 CHPVSEME EEHZ' R 'RUTHPflCEUE LESS THAN .o-<-
14 EEMZO<fl •PVPEUE LESS THRU .o?C 
15 DIEEMZ' R,H 'RHTHPRLEUE LESS THRU .-2 o 

^ 



FIMflL PEPOPT 

M'E. DFiTFi FILE FPU; 515? 

MHME: CDO 1235 31-CC1330? 
MI3C IiFiTFl: 5-?-Sl FV.l ETL#20 05153 D5159 

IDFILE FPU: 4302 

IDFILE NfiME: PMfl 3TD E 
MISC DPTfl: 5-13-31 

MflME COHCEMTPFlTIOM 
< PPE > 

STFlUDftPD D-10 PHEfJFlMTHPEUE 

•k 1 OCTflFLlJCiROHfiPHTHFiLEUE 
*2 DECftFLUOPOEIPHEMVL 

3 MflPHTHFILENE 
4 2-CHLORONftPHTHflLEME 
5 flCEMfiPHTHVLENE 
3 flCEMFlPHTHEUE 
7 FLUOPEHE 
3 PHEMftHTHPEHE 
3 flMTHPFlCEME 

10 FLUOPRHTHEHE 
^'11 BPOMOPHEMRMTHREUE 

12 PVPENE 
1 3 CHPV3EHE 'EEHZMH .flHTHF RCEUE 
14 EEMZCi'fl'PVPEME 
15 rUEEHZ-fl, H •MMTHPRCEUE 

1.44 
L32 

LES3 THAN 
LESS THRU .02 

.7 3 
L53 
1.30 
.03 
.13 
.Si9 
3.52 
.31 

LESS 7 MRU .OS~ 
LESS THRU .;»o 
LESS THAU .Jo 

•if 



DfiTfl SET; CnO 1235 -ST. LOUIS Fflr^ 
WfllEP SRMPLE 

CPL SRMPLE HUMBER S1-CC16S07 

<UN ITS RPE UG'L' 

;•0MP0u^-'3:l 

1-ETHENVL-;-METHVLB:ENZENE 

•lETHVLINDENE K 2' ::-riIHVIiPCi-2-METHYLINriENE 

I' IR' b.bR-TETPRHVriPOCVCLOPROPCRIINIjENE 

5-rOlVL-lH-PUPINE 

31 PHENYL 

DIMETHVLNRPHTHRLENE (-rv^o 

DIBENZOFUPRN 

2-METHVL-l^ r-B I PHENYL 

1 -2^PPnf='EN'.'L ' NflPMrHqLEN":^ 

CYCLOPENTRC D < E < F IPHENRNTHPENE 

METHVLPHENRNTHPENE 

O 

ESTIMRTED 
r nurryiTPa"^ T nu 

2.:-! 

.5 

.5 

. b 

.9 

.7 

2. 1 

•4 

.4 

OJ 

COMPOUND FOUND STRNDRPD USED TO OURNTIF'i' 

1-ETHENVL-2-METHVLBENZENE 
METHYL INDENE U 2'3-D IHYDP0-2-METHVLINDENE 
1? Iflj t-bR-TETPRH'i'DPOCYCLOPPOPCR IINDENE 
6-METHVL-lH-PURINE 
BIPHENYL 
DIMETHVLNRPHTHRLENE (rVc^o 
DIBENZOFUPRN 
2-METHVL-l.1'-BIPHENYL 
1 - ̂ 2-PPOPEN YL NflPHTHRLENE 
CYCLOPENTRC IN E.F DPHENRNTHPENE 

' . IT •—I'r 

D-IO 
D-IO 
D-lO 
D-10 
D-lO 
D-10 
D-10 
D-10 
D-10 
D-10 
71-1 n 

PHENRNTHPENE 
PHENRNTHPENE 
PHENRNTHPENE 
PHENRNTHPENE 
PHENRNTHPENE 
PHENRNTHPENE 
PHENRNTHPENE 
PHENRNTHPENE 
PHENRNrHPENE 
PHENRNTHPENE 
PH^^J|:^MT!-1PF^'F 



FIUHL FEPCPT 

MS DPTFI FILE FPU: 5149 

HflME: CnO 1-2S5 S1-C CI fSdS. FV .1 
HISC DATM: 5-7-Sl ETLttlO i:'5149 D5149 

IHFILE FPU: 4t;o; 

IDFILE HflME: PNfl STD B 
MISC DflTfl: 5-15-Sl 

HP ME COHCENTPFlTIOM 
V PPE ) 

STflHDPPD D-10 PHENPMTHPEHE .77 

V 1 OCTPFLUOPOHHPHTHPLErJE 4;0 
•X 2 IiECflFLUOPOEIPHEMVL 1.5 

3 HflPHTHflLEME LESS THPN .OX' 
4 2-CHLOPOHPPHTHPLEHE LESS THPM .03 
5 PCEHPPHfHVLEHE .eo 
E flCEMflPHTHEME U5 
1 FLUOPEHE 1.4 
S PHEMPHTHPEHE .06 
9 PHTHPflCEHE .13 

10 FLUOPPHTHEHE .1% 
-Jr 11 EROMOPHEMFlHTHPEr^E 

12 PVPEME .10 
13 CHPVSEME EEHZ' fi j PUT HPMC EtiE LESS THPH 
14 EEMZO' P 'PYREHE LESS THPH .a O 
15 DIEEHI' P,H 'PHTHPPCEHE LESS THPM o 

•f 
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hlHi=iL F'EPOPT 

M-E. DftTfl FILE FPU: 5l5ei 

HflME: CDO 1285 31-i:C18809 F'-' .1 
MI81: DflTFl: 5-r-Sl ETL»fll OS 158 D5150 

IDFILE FPN: 480; 

IDFILE MFiriE: PHFI 8TD E 
niSC EFlTfi: 5-13-81 

NftME COMCEHTPflTION 
< PPE > 

•ETflMDiiPD D-IO PHEHP^iTHPEt^E .77 

¥ 1 OCTfiFLUOPOHfiPhTHflLEUE 5J9 
i(2. DECflFLUOPOElPHEnVL 3^82 

3 HftPHTHflLEME LE88 THAN .02 
4 2-CHL0P0HftPHTHfiLEHE LESS THAU .03 
5 FiCEMFlPHTHVLEHE LESS THAN .02. 
6 fiCEMFlPHTHENE. LESS THAN 
-> 
1 FLUOPEME LESS THAM .03 
8 PHEMflHTHPEUE LESS THAU .04 
9 flMTHPflCEUE LESS THAN .oi-

10 FLUORPMTHEHE LESS THAH .0^ 
if 1 1 EPOMOPHEHAHTHPEUE 4.30 

.03-12 P-VPEUE LESS THAM .03-

13 CHPV8EHE EEMZk fl,.pNTHPfli;EHE LESS THAM .03' 
14 EEMZO'fi 'PVPEME LESS THAM ..i 0 
15 DIEEHZ' Fl, HJfiMTKPftCEUE LESS THAM .A 0 

vlJ'-n.^ 



FinflL PEPCiPT 

MS DPiTfl FILE FPU: 5151 

nftME: CnO 12S5 Sl-CCliSlO FV .1 
MISC DflTfi; 5-r^Sl ETL#i; C'515l D5151 

IDFILE FPU: 4602 

IDFILE NflME: PHfl STD E 
MISi: EflTFl: 5-13-31 

MFlME CCiNCEMTPflTION 
< PPE ) 

STflMDftPD p-10 PHENfHNTHPEHE .77 

^ 1 OCTI=IFLUOPOHFlPHTHflLEHE 4.44 
DECPFLUOROEIPHENVL 2^54 

3 MAPHTHFILEUE LESS THAM .02 
4 £-CHLORCiMflPHTHALEHE LESS THAN .04 
5 flCEHftPHTHVLEUE LESS THAM .02 
6 flCEMftPHTHEHE LESS THAM .05 
7 FLUOPEHE LESS THAM 
3 PHEMAHTHPEHE LESS THAM .0+ 
9 AMTHPACEUE LESS THAM .0¥-

10 FLUOPAHTHEUE LESS THAM 
EPOMOPHEHflHTHPEME 

12 PVPEME LESS THAM .or 
13 CHP'iSEHE EEHZ- fl 'AMTHPACEHE LESS THAM .o^ 
14 EEHZO' A •PVPEME LESS THAM .J o 

15 DIEEMZ-A,H 'AMTHRACEME LESS THAM & 



DRTR SET: CDO 12S5 '.ST. LOUIS PRPh. • 
WRTEP SRMPLE 

CPL SRMPLE nUMBEP Sl-CCISSIO 

CLIMITS RPE UG L"' 

COMPuUMH 
ESTIMRTED 

COMCEMTPRTIOH 

DMFSOOCTVL PHTHRLRTE 4 

COMPOUND FOUND STRNDRPD USED TO OURNTIFT 

DI-ISOOCTVL PHTHRLRTE D-10 PHENRNTHPENE 



FINAL PEPCiFT 

MS DATA FILE FPN; 5155 

NAME: LDO 12S5 Sl-CClSDll FV .4 
MISC DATA: 5-7-Sl tTL#14 155155 D5155 

IDFILE FRN: 4iOI' 

IDFILE NAME: PNA STD E 
MISC DATA: 5-15-Sl 

NAME CONCENTRATION 
f PPE > 

STANDARD D-10 PHENANTHPENE 3. 0 

if 1 OCTAFLUOPONAPHTHALENE 4. 4 
t ' DECAFLUOPOEIPHENVL 3. -r 1 

5 NAPHTHALENE LESS THAN .05-
4 2-CHLOPONAFHTHALENE LESS THAN .o3 
5 ACENAPHTHVLENE LESS THAN .OJ^ 
S ACENAPHTHENE LESS THAN .OS 
1 FLUOPENE LESS THAN . 03 
s PHENANTHPENE LESS THAN .o-y 
•5 ANTHRACENE LESS THAN . oy 
10 FLUOPANTHENE LESS THAN • oy 

EPOMOPHENANTHPENE 5. 4 
U PVPENE LESS THAN 
15 CHPVSENE 'BENZ' A -ANTHFACENE LESS THAN .o-'sr 
14 EENZO'A - PVPENE LESS THAN 
15 DIEENZ- A, H 'ANTHftACErJE LESS THAN .00 



FIMflL PEPOPT 

Mi DfiTFl FILE FRN: 5154 

NAME: CnO 1IS5 Sl-CCliilZ FV .1 
MliC DATA: S-T-Sl ETL#15 C'5154 D5154 

IDFILE FPU; 4601; 

IDFILE NAME: PMA STD E 
MISC DATA: 5-13-Sl 

NAME COHCEMTPATIOH 
< PPB > 

STAMDAPD D-10 PHEHAMTHPEME 1.54 

1 OCTAFLUOPONAPHTHALErJE 34 5 
DECAFLUOPOEIPHENVL 2.42 

7 NAPHTHALENE LEii THAN .OS. 
4 2-CHLOPONAPHTHALENE LEii THAN .0 3 
5 ACENAPHTHVLENE LEii THAN .OX 
e ACENAPHTHENE * .04 
7 FLUOPENE LE3S THAN .03 
8 PHENANTHPENE LEii THAN .c-v-
Q ANTHPACENE LEiS THAN -oy 
10 FLUOPANTHENE LEii THAN 

^11 BPOMOPHENANTHPENE 3.52 
12 PVPENE LEii THAN .o<r 
13 CHPV8ENE -BENZ' A • ANTHPAi;EriE LESS THAN J Gff" 
14 EENZO' A 'PVPENE LEii THAN .AO 
15 DIBENZkA,H;ANTHPACENE LEii THAN .AO 



FIMflL PEPOPT 

MS DPTft FILE FPU: 5155 

UPME: CnO i;S5 S1-CC1tS15 FV .1 
MISC DRTFI; 5-7-Sl ETLttliS 05155 L5155 

IDFILE FPU: 4601; 

IDFILE URME: PUR STD E 
MISC DRTfl: 5-13-Sl 

HRME COMCEMTPRTIOn 
PPB ) 

STRMDRPD D-10 PHEHRMTHPEr^E .7r 

* 1 OCTRFLUOPOURPHTHRLENE 
*2 DECRFLUOROEIPHEMVL 

3 NRPHTHRLEME 
4 2-CHLOPOURPHTHRLEME 
5 RCEHRPHTHVLEflE 
6 fiCEHflPHTHEME 
7 FLUdPEHE 
8 PHEMRHTHPENE 
9 RUTHPRCEUE 
10 FLUORRNTHEUE 

;^11 EPOMOPHENRNtHPEUE 
12 PVPEHE 
13 CHPVE.EHE EEMZ'R'RHTHPRCEHI 
14 EEMZO-R'PVPEHE 
15 DIEEHZ'-R, H^RHTHPRCEHE 

Y 

LESS 
LESS 
LESS 
LESS 
LESS 
LESS 
LESS 
LESS 

LESS 
LESS 
LESS 
LESS 

4,31 
3.35 

THRU 
THRU 
THRU 
THRU 
THRU 
THRU 
THRU 
THAN 
4.8 3 

THRU 
THRU 
•THRU 
THRU 

.oa 

.OS 

.02 

.o3 
.Q3 
•Of-
• ov 
.ey 

.OS-
.0^ 

e> 
.J o 



FIURL PCPCiPT 

Mi DRTft FILE FPU: 5141 

MRME: CDO liS5 :51-Ci:iiil4 • ELf • 
MliC DRTFi: 5-r-Sl ETL#; Q5141 D5141 

IEFILE FPU: 4&02 

IDFIUE MRME: PUfl iTD E 
HliC DRTR: 5-13-31 

MftUE COnCEUTPfiTIOH 
PPE 

iTFlHDflPD D-10 PHEHFiHTHPEUE 3.0 

it 1 OC TflFLUCiFsOMFlPhTHflLEnE 32.7 
* 2 DEC FiFLUOPOE I PHENYL 

3 MflPHTHflLEME LESS THAN .O;L 
4 2-CHLOPONftPHTHFlLEME LESS THAN .o3 
5 fiCEMRPHTHVLENE LEii THAN .o.a. 
b RCENRPHTHENE- LEii THAN .OJf 
-? FLUOPENE LESi THAN .<23 
3 PHENRNTHPENE LESS THAN 
9 RNTHPflCENE LEii THAN .o^ 

10 FLUOPRNTHENE LEii THAN •O^ 
^11 EPOHOPHENRMTHPENE 24.7 

12 PYREME LEii THAN .OwT 
13 CHPYiENE EEHZ' R •RNTHPflCENE LESi THAN .OS" 
14 EENZO'.fl 'P'l'PENE LEii THAN ..ao 
15 DIBENZ>,R,H •RNTHPflCENE LESi THAN .3LO 



r..i X rr II T-i fO X o 1 o 
-M 1. o 

xdi-T 3 * 1 X 
m TP r- irar m ^1- 1 TP 
-1 «Z' o II o H o o 1 o 
X i-i r* II d X i—1 r- 1 d 

xi X II X • Xi X 1 ZH 
r~ TP m II tp TP m 1 p=p 

1 m TP II 1 IXI TP 
•U O -1 II Tl i=i —1 
1 xx< II o 1 'Zl Xi 
X -H II •= X -1 
m TP II X m TP 
TP »-« II 1=1 TP »-i 

-H m —1 m 
Xi X Xi X 
X m T m 
o o —*• 
m m 

tJ 
3> 

•=)« t1 
I I I 

H-fc I-' l-» 

O O <3 

•n "D -n 
XIX 
m m m 

B Xi X" 

XXX 
TI TP T1 
m m m 

II I.n 
II -H 
II XI 
II X 
II ti 

XI 
TP 
i=P 

II 
II 
II 
II 
II d 
II i.i'i 

II m 
II ti 
II 
II -I 
II o 
II 
II o 
II •= 
II x> 
II X 
II -I 
II --
II n 
II 

•in -J 

I 
I o 
I xm 
I 
I m-i 
I Xi-
I -HX 
I TP X" 
I x- -H 
I -H m 
I •-•ti 
I o 

iT 

TP i-rt 
n m 

-1 
iji II E " 
X II X 

d 13 II -1 
zz TP II nii-i 
i—i r~ II TP l=P 
-1 m II o 
p.i-i II OP 

zz II x^ 
Xi d II xro 
TP X III TP CO 
m ppp II f~ I-H 

m II m 
l~ TP II 
iTl II to 

OJ II tPCP-l 
II n • 

_ 1 II X 
1—1 II xr-
1-1 II xo 
i-' II •- d 
iTl 1—t 

i.i'i i.i'i 

i-* 

X 
X" 
TP 

m m m 



FIUflL PEPOPl 

t-r=. DFiTfl FILE FPM: 5l5i:" 

HflriE: CDC 1I:S5 S1-CC 1 15 FV .1 
MII-C DFiTfi: 5-r-Sl ETL#17 O^lSt ri515E-

IDFILE FPM: 4601: 

IDFILE MFIME: PMfl STD B 
MISC DFlTFl; 5-13-31 

MfiME COMCEMTPflTIOM 
< PPE > 

STFlMDflPD D-10 PHEMflMTriPEME 3. 0 

*• 1 OCTftFLUOPONftPHTHFlLEME 17. 0 
y 2 DECfiFLUOROEIPHEMVL 8. 1 
3 MflPHTHfiLEME LESS THAN 
4 2-CHLOPOMflPHTHflLEME LESS THAN .03 
5 flCEMflPHTHVLEME LESS THAN .02^ 
6 fiCEMFlPHTHEME LESS THAN 
7 FLUOPENE LESS THFlM .<53 
3 PHEMflMTHPEME LESS THAN 
Q flMTHPftCEME LESS THAU •cy 
10 FLUOPflMTHEME LESS THAM .oy-

* 1 1 EPOMOPHEMflMTHPEME IS. 1 
12 PVREME LESS THAM 
13 CHPY3EME 'EEMZ' Fl 'fiMTHPflCEME LESS THAM .OS-
14 EEMZO'fl .PVPEME LESS THAM .^o 
15 DIEEMZ'fl,H ̂flMTriPflCEME LESS THAM .20 



DFlTR SET! CDO 1285 -.ST. LOUIS PRPh '' 
WRTEP SRMPLE '.BLRHh • 

iIPL SRMPLE UUMBEP S1-CC1SS15 

OJNITS RPE UG L' 

:ONFGUUD 
ESTIMRTED 

•. V I 1 U U t 1 I I III J. • J I 1 

iJI^ENTIFIEIi PHTHRLRTES 'TWO' 

UNM^OWU 821 0./ 

COMPOUHIi FOUWD 

UHILEHTIFIED FHTHRLRTES -'TWO 
UHKHOUN 821 

STRNHRPD USED TO OURMTIFV 

D-10 PHEURUTHPE-UE 
D-IO PHEURMTHPEHE 
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, 41'-97 XJ 
(fteV. 2-59) r^ i/ / M'NfESOTA CONSERVATION DEPARTMENT 

DIVISION OF WATERS 

WELL LOG STATEMENT 

C 
" MAIL REPORT PROMPTLY TO DIBECTOR, DIVISION OF WATERS, STATE OFFICB BLDG.,,ST. PAOL \, HINM. Well No. ̂ Q.. 

/'/s/? rrySPf/.' \ 5V»r. 
County ^ ^ ^ .City or Town. , t \ 

T.,. //7/J 
County ^ ^ ^ .City or Town. , t \ 

T.,. //7/J 
Describe FnrtSer by Lot,''Block, Nearest fiiyhvay. Street and Number / 

Drilled for: 

Address 

Driller. 

Address 

'A y c-f. v>/ 
PJ. L-

Date of Completion. 

Site. 

REPORT OF FINAL PUMPINS TEST 
Test 

Type of Well 

Drill Rig Used 

Diameter: Top 

iJepth of Well 

Quality of Water 
(Hard or Soft, Freab 

Temperature of Water 

Was Laboratory Analysis Made? 

For What Purpose Will Water Be Used?. 

U)Q^ 
^Well'-Pumped?. Pump Capacity GBl 

Was Well Sealed on Completion?. 

Does Well Overflow Without Pumping?. 

^ Natural Flow (ffM 

Yes or No 

What Pressure, or liead, at Ground level?. 

Principal Aquifer Penetrated 

tPill n,Lh Rntk nf Pr-nt) 



/• 
/ / ' WELL LOG 

Cir.tpC. ^2-
7 

Ceolosic Formations 
Kind, Color, Hard or Soft 

Thicknoss 
of 

Formation 
Depth in Feet Casing 

Dian. Vater Conditions Found 
7 

Ceolosic Formations 
Kind, Color, Hard or Soft 

Thicknoss 
of 

Formation From To 
Casing 
Dian. Vater Conditions Found 

( 

2.y fr 't-€> 

C .cs". 2,/C3 

i-/tf 2-3 s-^ -

C -5:• SiT iir Z70 

bJ. 2,70 2^0 

NJ C r c ii-«, S*. S", 39c^ -47a 
t 

i 1^1} fn ..c- f e f 90 ^70 to 
1 iCd 7^)5-

. -

rs. ^•\dt ' 
Ijr^ sL sc.(v ^ J-ff- 7r yQ<r 

-

J • • • • • 
Indicate Size, Type, & Location of Any Screen*. 
Gravel Packs, Grouting, or Other Developmrnt 

I hereby certify, that, to the best ox my knowledge, the data presented in this 
statement is a true and correct representation of conditions, encountered in the 
construction of this well. 

Dated at this. .day of. .. 19_ 

(Firm Name) 

By.. 

Title. 



. CLf^ «j - ;•, i' ( i. Cr.j vj - f 

MINNESOTA CONSERVATIOH'OEPARTHEHT 
DIVISION OF WATERS 

WELL LOG STATEMENT 

'^AIL REPORT PRGMPTLt TO DIRECTOR, DIVTSION OF WATERS, STATE OFFICB BLDC., ST. PAOL 1, HIWN. 

• ^-•" ''' -
N..vlDH-f!7} File No. 

Well tio/''7/22 

location of Well 

County" 

Describe Further by lot. Block, Nearest Highway, Street and Number 

Drilled for: 

Address 

Date of Completion. 

Site 
Upland, Valley. Hillside, Etc. 

Type of Well. 
Dog, Driven, Bored, Drilled 

Drill Rig Used 

Diameter: Top_ 

Depth of Well_ 

Solid Tool, Jet, Rotary 

y Bottom y y- ̂  

Ground Elevation. 
Sea Level Datum or Give Distance Above 

or Below R. R., Highway, Lake, btc. 

Height of Casing Above Ground 

Quality of Water. 
(Hard or Soft, Fresh or Salty, Etc. I 

Temperature of Water 

Was Laboratory Analysis Made?. 

For ?ihat Purpose Will Water Be Used?. 

Does Well Overflow Without Pumping?. 

Natural Flow GfM 

Yes or No 

Wl-at Pressure, or Head, at Ground Level?. 

Principal Aquifer Penetrated 

Sec.. 

T.p.^vz£ 

Driller. 

Address 

Range 

. REPORT OF FINAL PUMPING TEST 
Date of Test 

Duration of Test Hrs.. .Afin. 

GPM Rate of Pumping 

Static Water Level ^ Ft. ^ 

Water Level While Punping Ft. 

Drawdown Ft. 

Time Required for Recovery. 
Expected Average Yield. Gal. per day 
If Other Tests were Made, Give Details on Another 
Sheet. 

Were Measurements Made of Effect on Other Nearby 
Wells During Test? Give Details. 

Is Well Pumped? P™P Capacity 

Was Well Sealed on Completion? 



it"* f 

>r ^ t,\-
' <8^^^2-591 L V''^-

y/ 
MINNESOTA CONSERVATION DEPARTMENT 

DIVISION OF WATERS 

fe'* ^ WELL LOG STATEMENT 

HAIL SEPGRT PROMPTLT TO DIRECTOR, DIVISION OF WAT2RS,. STATB OFFICB BLDG., ST. PADL 1, MINN. 

File No.2 

Well tio /n^jZZS. 

Location o£ Well /::cJ£r/fK>^3 • puWr ^^cUon 

County . City or T<iwn . 

^ 
Describe Further by lot, Block, Nearest Hifhway, Street Number 

l/xl Range. 

Drilled for: 

Address 

Driller, 

Address 

'llate^f Completion yffT REPORT OF FINAL PUMPIN6 TEST 
Date of Test 

ij3 

Type of Well (' %1-j) 
Drill nig Used 

tJiameter: Top 
( 

iJepth of Well 
fcf_ 

Quality of Water 
(Hard or Soft, Fresh or 

Temperature of Water 

Was Laboratory Analysis Made? 

For Wliat Purpose Will Water De Used?. 

Is Well Pun^jed?. Pump Capacity ^ GRrl 

Was Well Sealed on Completion?, 

Does Well Overflow Without Pumping?. 

Natural Flow (JM 

les or No 

Vihat Pressure, or Head, at Ground Level? . 

Principal Aquifer Penetrated ^wCl^T 



• J* 
"r 

WELL LOG 
Geologic Formations 

Kind, G>Tor, Hard or Soft 
Tliicknass 

of _ 
Formation 

Depth in Feat 
From To 

Casing 
Diam. Water Conditions Found 

CLAV 
sr ^s- >?ll 5 sAvi^V^(?fi\/L 

Io_ Zlo_ 0?\ll LAi\$A/ 
OG^T) Stii: 

/±£ T SA/li__i:?LT 
i'-s. ^^fT- 2-2.3'" "P.-' 

J. 
5iiL£_ 

2.7^ 

2i dPtPC t)LMT 
z. \)LM 

ic 

A^/u'"Wr 

Indicate Size, Type. 4 Location of Anv Screens, 
Grarel Packs, Grouting, or Other Development 

I hereby certify that, to the best of my knowledge, the data presented in this 
statement is a true and correct representation of conditions encountered in the 
construction of this wpll. 

Dated at .this. .day of. 19_ 

(Firm Name). 

By. 

Title 



4 1-97 
'•tR?rn-59) 

( 
MAIL 

MINNESOTA CONSERVATION DEPARTMENT 
DIVISION OF WATERS 

WELL LOG STATEMENT. 

TON OF WATERS, STATE OFFICE BLDG., ST. PAUL 1, MINN. 

1\ I 
City or Town. ~ ~ \ 

File No. 

7^ 

Well No. ///. 

Location of Well 
Locate Well ca

piat of Section 

County y City or TOHJL 

Describa Further by Lot, Number 

Drilled for: 

Address 

V .z -\ ̂  CC"D«^ 
Driller 

Twp. // '7 

Hange ^ 

Address _L 

Date of Completion 

Site 

/E_0 LiO Q 4l|J 
PORT OF FINAL FUMPIMS TEST M H 

Upland, Valley, Hillside, Etc. 

Type of Well 
Dug, Driven, Bored, Drilled 

Drill Rig Used 

Diameter: Top_ 

i3±pth of Well 

Ground Elevation. 
Sea Level Datum,or Gyr 

or Below R. R., Highway, Lake, 

Height of Casing Above Ground 

Quality of Water 
(Hard or ..Soft, Fresh or 

Temperature of Water. 

REPORT OF FINAL PUMPING TEST 

, _ 7^' taTc' 

Solid Tool, Jet, Rotary 

Z-f-" Bottom 2-eJ f 

-

1 O 

Pumping Ft. 

Ft. 

red for Recovery. 
Average Yield. J. Gal. per day 

:her Tests were Made, Give Details on Another 
et. 

Were Measurements Made of Effect on Other Nearby 
Wells During Test? Give Details. 

Was Laboratory Analysis Made?. 

For What Purpose Will Wafer Be Used?. 

Is Well Pumped? Pump Capacity GPM 

Was Well Sealed on Completion?. 

Does Well Overflow Without Pumping?. 

Natural Flow GTM 

Yes or No 

What Pressure, or Haad, at Ground Level?. 

Principal Aquifer Penetrated 

\y-y 
'.i 

[fill 0'j.t Both Sides of fomj 



Gsolonc Formacions 
Kind, Color, Hard or Soft 

Thickness 

Formation 
Depth in Feet Casing 

Diam. f Wa^r C^i^io{,rf"^und,r,.y 
Gsolonc Formacions 

Kind, Color, Hard or Soft 
Thickness 

Formation From To 
Casing 
Diam. f Wa^r C^i^io{,rf"^und,r,.y 

2^4'' y4u / 2- S s 

A 
/?/ /7J' 
/75 J39 

351 
^3(5 <Oo SA 

Jjf 43:2-

-
- • 

• 
( 
v.. 

---

/' 

. 

-

' Indicate Size, Type, & Location of Any Screens, 
Gravel Packs, Grouting, or Other Developeient 

I hereby certify that, to the best of my knowledge, the data presented in this 
statement is a true and correct representation of conditions encountered in the 
construction of this well. 

Dated at . Lnis. .day of. 19. 

7^^ /p. 
(Firm Name)_ 

By ^yf 

Title 



y 

'i 414B 
/f / -

MINHESOTA COHSERVATJOH OEPARTHEHT 
DIVISION OF WATERS 

Director 

Pubi. 

Ground V. 

WELL LOG STATEMENT 

Mail RepoR Promptly To Director, Division Of Waters, Centennial Office BIdg., St. Paul 1, Minn. 

P/9 67-
Well NO._5 

Location of Well (address70 

in?._ Mjlnnegota 

Locate Well on 
P}at of Section 

or Town 

Describe Further by Lot, Block, Nearest Highway. 

Drilled for: City of Hopkins 

Sec. 

Twp, 111. 
Hango SK 

Driller Bergerson-Casv/ell Inc. /3-^A 

Address Hopkins. Minn. _Address 13120 Wayzata Blvd. 

Minnetonka, Minnesota is 
Date of Completion May 1967 

Type of well dri 11 Depth 500 ' 
Dug, Driven, Bored, Drilled 

Casing 

IT OF FINAL PUMPING TEST 

if "fest 4 Hrs. Min. Dhte 4/26/67 

2050 Jing. .GPM 

\ 

^reen:\ 
vjgonsy 

, frnm O /?'|n' 

24"OD;npi, rr-^„ 217' Level_117 

''tn 82^Level While Pumping 121'Ft. 

- • •-< Y / 
r-size x^V l&e: 

Ft.land surface 
Below 

^6"OAnrt, fri 

Length Diameter 

Pump: Tvpe turbine Horset 

.Slot--: 

ViOQ ..sv; 

Domestic Q] Industrial Q Irrigation Q 

Public supply H Commercial Q Stock O 

Geologic Formations v V.' "^ Depfh ii>^Feet Geologic Formations Depth in Feet 

Kind, Col or. Hard or SoftS^ . ̂ J»«"l g ^ To Kind, Color, Hard or Soft From To 

Platform ,5/ 5 
Clay & boulders 
Coarse qravel 4 

52 
56 

sandy clay Se stones 
sand & qravel 

47 
8 

103 
111 

sandy clay 
sand & qravel 

21 
5 

132 
137 

fine hard sand 
cla^, stones & sand 

9 
33 

146 
179 . — 

hard shale & sandrock 
bro'.-.Ti shale hard 

35 
8 

214 
222 ! ; 

shale & sandrock •' 
sandrock 

18 
20 

240 
260 

. • '* • 
r.. 

shale 
sandrock-shalev 

16 
41 

276 
317 

• 

Sahkopee/Oneota <'; 7 ,f 
Jordan sandrock 

;U9. 
-62-

427. 
489' 

i " ' • ' 
. •• -

St. Lawrence shale 11 500 



STATE CF hlfMESOTA 

CEP/WrW OF HEALW HATER HELL RECORD 
ftimsaota StatuUm UM«9(«.09 

MZFvtsoTA nr.'W varu so. 

for Vatmr S^plo 112228 
Cewty Mue 

Hensepin 
rrectloB 

iE" ' ' 224 
Tbeaamp Swber 

mLs 
Reods XiBber 

22y 
or W. Addtoaa Hopkins ? 

Hopkins, Hinnesota 
ilLacaaee and Dtraesta fn. Bead Intanaeuoas or Sccaa. Addraaa and Clcp af Uall loeatiaa 

tor. 7 and Co. Rd. 18 s Hopkins ' 

Addtoaa Hopkins ? 

Hopkins, Hinnesota 
:ioii erect locaticn of veil In ••ctloa pld viCh "X." Sketch mop of tfelL loeatloe. 

\',T - l 1 CCD •. 

L 

-ImM-

rOHMTtCA LOG 

Clay>sand & gravel 

Ssasd 

c1ay> sand & gravel 

Platvilld llmerock 

Shalqy sandrock & gray 

ShaTe 

Hard shalgy sacdrock 

Lfcg reck> S3 & shale 

Hard lime rccJt 

Sanil rock 

\V-| 

VO^-

r 
B 

grey 

L 

• CV>-| P 
O'.-'r-' 

red 

6^. ^ p 

1"^ '^X--

W w' 

Cx^V?V>VaV: 

Uat a fcffiif ohoot. if nodod, 
IS liSMAHNb, CL£VA:XQ3, SOUPCZ 0? UAfA, etc. 

"SF 

SS 

71 

134 

166 

<>s_ 

Z81 

^92 

333 

345 

356 

65 

71 

134 

165 

231 

292 

333 

345 

356 

545 

545 .. ««• 

ijQ CakU taal 

QloUoa rod 

C]llot«y 

TQom ICQDH, 

QAIF (CZlorad. llQ 

»n JatCad <n FMar 

iQasMtle 

iQ Irrl^ttoD 

jQtnt Wall 

<{{lPiAiUa SuppU ' 

!Q Air ConAltiaBlad 

<3 

>• I ladMtrr 

T. CASUS 
OlAH. 

JSSL 

.•I 

Black •» 

la. ..132 

•alSadjQ 

CalT. • 

_rt. CapUl 

• 354 .ft. depth 

to- .ft. depth 

a. SCMP 

SZIOST: 

.ITS tta./rt. 

Drta. Shwl tey B._ 

Or open hole 

tm 35^ ft. tp 54S ft. 

ifl. Pwm tflva 
(C. Qkalw • 

^£2 , 
•urfeeei 

J[53 artaaSsS^Z^hr.. p<>pi.(_3.C-Q^ _S.p.a. 

_hra. puaplns. 

11. AELL HkAD COIffLSriOa 

iQpielna adapter IQ Baaamt .rtlat ^ AS Icaa. U* abora 
_S2SL 

12. Uall vwMdl 

£] taa • Bo 

tjpBaa. ciaau. lQBcaCa.lt. 

DapOi: tra. ft. t._ 

CTI. tda._ 

O — 
J2-

SJL 

13. ilearett eeuree of posetble eentaaUvUeii 

toot dlrectlea 

VeU disUfeeted upon cc^letloBT Tee K) VoQ 

iU. PUMP 

Date iaeteUed 

QO'ot iMtalled 

Hanofheturvr'a 9ai 

MBtel Velta 

Lanfth or drop pip._ _ft. capaclSp_ _B.P-a 

Hatarial oT dnp plpa_ 

tQsitearslbla 

iDJat 

jQl.S. Tiublaa 

dQcaatTinidal 

CD kactpraeaslBd 

sn 
l£. WATOI VSJ, CSTRIAL-COfS CERnnCATiai 

p'- .-V 
Ihia vail vaa drlllad ladar >v Jwladletloo aad Uit^ .cpsr. 4kJrDa to 

ry ^ 
•5 

tha bast ar qr baowladgs aad baUef. 

J3ersersoji=Ca.s.vf.elT iBgj" 
l.eauaa rutwa Hani *"• 

Addto.aJL5_llida$tr1al St., ̂ plSrPlalrb Hi 

- l^BasalQ/4/77 Sltfial 
AVlierisaii Bapr-aantatlcr 

C D <rjA«Sto4r>K 



19. Well Data-

e) Well Ilur.ber 

b) Year Installc.-! 

c) Casing Diazcter 

d) Casing Depth 

e) Well Depth 

f) Screen Length 

g) Static Level 

h) Drawdcvn 
, , All V.T. , 

1) Puzip (tj j-e li cap.) 

/V/i 
•73'///f 

75-///; ( i 

1 2 3 u 5 6 f 3 9 

•" J 

10 1 n 12 

ia. 

T 

.1932_ 

'4 60 

1 
nr.TQ lOf.'; I?!;'- l'''55 i953 l'-57 ]963 •I'^'nJ 1 l?:V. 1^65 .1932_ 

'4 60 

Arl"... 16" 16" ^ * JL - 16" 16" 16" 16" 16" 16" 16" 

.1932_ 

'4 60 

Arl"... 
P-p -•S7 

••>03 
V65 ?3l 321 "7:"> •''27 

.1932_ 

'4 60 •'75 

90 

••>03 5''7 •'72 1130 ICOl '•>02 lie Si ',n' 

90 

••>03 5''7 

! 

67 70 s? 77 1C3 61 313 170 27 31? 116 

p. r,n 7 ]6 16 

:c:.o 
-"v 

1 

15 . 61 

100.. 

2-' 

3 CiOO 3 COO ICOC 
1 

ipooiijhiofoco 
16 

:c:.o lOCC 
-"v 

1 11000 

. 61 

100.. 

19. Well Data-' 

a) V.'ell IIu-Tber 

b) Year Installed 

c) Casing Diameter 

d) Casing Depth 

e) Well Depth 

f) Screen I;ength 

E) Static Level 

h) Dravdovn 

?.) 

1'' 15 16 IjL 15 . 

., , 1 

?.) 

l"6t 

16 

106? 

20 

1957 

20 

IP-O '.•jO-? 
., , 1 

?.) 

l"6t 

16 

106? 

20 

1957 

20 2'» 1'. 

., , 1 

?.) 

325 ^ II w .-.65 373 f. r 

?.) 

'»po '»05 

0
 

cc 

L6l 

?.) ?.) 

a-'. 75 60 

?.) 

_22 
• r •"* • • • 
J CCl> 

C) 

1000 

_22_ 

3 '-'cc ?.) 
.'.V. 
loco 

_22 
• r •"* • • • 
J CCl> 

C) 

1000 

_22_ 

3 '-'cc 
• 



. - — -^T- \ TTjr"/TJ 

^e'et'iii^^t?'"' ^•L?i!®^»4.fxQjaia.qartiiedo v... " 
t *''®' « depth and w 
tivatedj 8teetl- tank- o^«?^i. -^T - - ' 
.. . oa^ 50th street. The . 

^tnated on'-the "i'^' ^'f -ae.-pM^ 

the-grdifiid-- U 
eronad lerei bat 

OJ 

^^el. :.!ehe. diecharga-

s-

- —'o- ""^laxaMra "«» sronad-- "5 
£!^^ading to2the^ei^Q|{M^ a:i 

1 u^\ / ®oclo8ed la a gQnA_i 

l^--'i .«ii 5^41.25^^ • /.:: 

^dlateaj^'abdire 'th^iXbor of" i^""" caaii^V' " ' 
nMAMilk -«•«.• ^nW A * J* I • -I''" '•V. X .». ^ •^r j3r •* * , ' • 

rr • ;.:• f^^l°»®Ji«^Sof:the"weli', 

i - , «i»ij.i/ 

|-i|sfe; :H» lO-lach tmifc ,, ^ '®»* •' 
pi"" r "4 ^ • '•" • 

'1 ^ *-'-="'.-.r- i-wj- "i. P?S0 froa the.'diatr^ct" -i-i -'->.'i'i -i.--^' ' 



EcLtyia^ HunictpcdL Ue,/( 

^^2,1 Eo-Hz Shreds Cio*^ of^/V 

(@) 

Siaw. 

Dr-i-f-h 
I 

P/atfev/Z/e ._^/me5•h>y^c 
.Sf", pQjttLY* 6cyicLs'h>YLe, 

!>Skafcop /Vs. 
: Jo-rcLcLVL SoyvdLsrt^vvs, 

St. hciuj^Qyicjz. StvoLs, 

Dr'ilUcC /93 
!; (jOLS)y^ -

.Pccfa- -fVo 

o-^;L .aTS DCFt ... 
97 .O.PVL LNK%4 

f7-2^;L.0!»TP S^'&S 
OPi)c. p/.yvlT 

wxcsjv.-fi'is 
3_ 5>V,!)S 

OSTF-CTV 

Dcfrh yccoY'cLs, 



/ 
V 41-97 

- IRer. 2-59) ;iOc35't 
n 

MINNESOTA' CONSERVATION 
DiyijsiON OF WATERS 

DEPARTMENT V \ V 
T"-. / ii ^ 

WELIT LOG STATEMENT(rWQ20 
"AIL REPORT PRCHPTLT TO DIRECTOR, DIVISION OF VATE8S. STATS OFFICE BLOC-, ST. PAOI. 1. HISN. 

Fil® No. 
eleu. B<^o 

Wel 1 No. ? P/>.<!. -f? 
bit 

Location of Well ^^6 h r^Crc/ A\/&^ ^ S/'J 

j4-Cr^ 
Coanty 

pc/th^ 
City cr Towii 

Describe Partber by Lot, Block, Nearest Hlsbway, Street aad Namber 

ELi 
Range— 

Drilled for:. ij_ //a-^p p Drill.r Pc-TOtrso/i i-pTs^ss//ol! 

Address Address 

' -J-.-e s- , S?v 

Date of Ccjfeletion / ' 

ao'TU.. S« .. •' * .-T « 

, REPORT OF FINAL PUMPING TEST 
Date of Teat__ 

-.j-.-Ao. -

Site 
Dplaed, Valley, Hillside, Etc. 

Type of ^'ell Qjulicd-
, ... _:. Dn«' Durea, DrUled _ 

Drill nig Used 

Duration of Test_ 

Rate of Pumping . 

Hrs. Min. 

^ G™ 

Solid Tool, Jet, Rotary . . 

Diameter: Top f T-g Bottom f / 

Static Water Level 

Water Level While Pumping 7^3 Ft. 

lown ^ 

- * 

cfepthofWell ^^ ̂  

-T7 -

Drawdown. Ft. 

Ground Elevation. 
... Sea Level totum or Give Distaace Above 

Time Required for Recovery. 
Expected Average Yield. Gal. per day 

, .or Beloa R. S., Highway, lake, Btc. 

Height of Casing Above Ground ^ 

Q-.iility of Water _____ 
(Bard or Sott, Fresh or Salty, Etc. I 

If Other Tests were \bde. Give Details on Another 
Sheet. — . 

Temoerature of Water_ 

Was Laboratory Analysis Made? 

Were Measurements Made of Effect on Other Nearby 
Wells Duriiig Test? Give Details. 

S|P1.;I9S9 

For What Pu:.-poae Will^ater Be Used? iSiS 
(/ ' ^6^ 

Is Will Pimped? • Pump Capacity ̂  ̂  

War, Well Sial riale^on (Zompletion? '-zL 
(3W1 

rVoas Veil Overflow Without Puiqping?. 

Natural Flow GPM 

Yos or No 
ANO^ IS *rO,^E bsEO FOR SCIEN- IM ^/ST-

- .Tif-LS 31^^'ONLY 3Y OlVt LTr ''V 
.VyAtSfiS .1^ ACCOFiQA.\CE: WSTH 
hISA iGdf.Sl. \ 

What Pi-essiire, or r'oad, at Ground Level? 

Principal Aquifer Penetrated 

"TTi f\ / 



HELL LOG 
Geoloric Formations « 

Kind, Colajr, Herd or Soft 
Thicknass 

Formation 
Depth : 
From 

in Feet 
To 

Casing 
Dian. Vater Conditions Found 

t" c) p-d 
fr-iC 

X7I- /i' 
•r 

'y/ J, , J ,... • V V /-

%.7C jm /?' 
4/" jSZrt /?' f ^ 

V, y/- -

- - - - • • — -

- s. - -s . .f.-Vft.'- i- l.^ 

; 
T.- - >• . f ,S-- - - •-»- - - w. 

--,0 / ' ..... ' . . ,•/=.- - • #• 

' ' . • r' 
• ' r--, '9 - - , ^ - - -*7- -

-"l ^ •- - • - . -

- ;*- — •' — — 

• —"j - .; , 

\ 
• \ 

-
. • - r* * 

- -
K 

' ' 1 . » . • ' . *- ' \ " 
• SI a. 

% 1 - . . • 

« • 
• t » -_ • 

~ 

-. - : Indicate Siia, Typa. & Location of Any Screens, 
Gravel Packs, Grouting, or Other Developaient 

1 h-ircby certify that, to the best of my knowledge, the data presented in this 
3tar.en-.cnt is a true and correct representation of conditions encountered in the 
construction o_f this well. 

this_ day of , 19. Dated at 

{Firm Name) 

By 

Tit It! 



WELL RECORD 4i.-S 

J ^g¥S-WELL DR3mW0-C0MPANY " 
WATER PRODUCERS , 

Z::^(?^QWC>. hipAl 
"jLDh^l ( Da». 

DriHa -RiMNUMtS-

Total Daprti Typ®. 

ORHlBtS LOG 
•- elcv/' &73>t'^ 2j-2'|-7Tcceptp 

__ 

.2ai.*H>jm. 
JSOL'H 

ioJSML-

•f» 

•fo 

. ••» 

'to 

• to 

• <« 

'fo 

'to 

' »o 

MS% 

WELL MATERIALS 

•of 

of, 

•of 

* of . ." diamoter of Gpan Hola 

-••o Mixgrouf (ydu) (Sada) 

diamafar ________ Scraan 

diamafar of Oufar Casing 

diamatar of Gpan Hola 

diamafar of Innar Casing 

Mfa 

Capacity. 

PERMANENT PUMP DATA 

. Typa SafrtJ-N 

.GPM. .TDH gw> a? la* plpi OaP. 
Motor Malw. 

.H.P.. .Volt*. 

Typ^ 

-Ph.. .RPM 

-It.. 

.ft.. 

ft.. 

.iaCoLpipo. 

.inBowb 

.in. Shaft 

.Stagas. -Typo 

. in suction pipa &. 

. ft. Total Langth of Pump 

. ft. : in. drop pipa &. 

. ft. in. air lina 

.No.Cabla 

. in. Pitlass. .ft. bury. .inoutlat. 



•» "••"•' ' iWEU. lifATBliALS • - -r-"-4 •- .-^- > 

laxfi. 

^ 0(^iV ^ S^l£-'\ 

.?of^ 

•of _ 

.__** <iiaf>Mt*r of Inner Caslii9 "'•• 

: ^"diMMhwefQpenHele ./ 

— Mrt grouf -lltydfc) (SKb) 

/• ifiannler il Screee ;.; SMyT?'i?> • ';"' • 
3- • RECOXO OF TEST PUMRN6 

C^-ri g;ri\e 
Stafic Wafar Level. 

iqsfi fePM 

-£EL 
55» 

J2i)o _lfl?3. 
mo 

-21® -1539L. 

.'•.»J f'ti 
-_ ..XZBk. 

-GPM. 

_G?M. 

-SPM. 

_GPM. 

7n* 

-^CL»-

. fh from. 

-D.D.__ 

_D.O. 

_D.D.r_ 

.JkBI D.D.. 

O.D.. 

.Kowf 

.Hows 

. Hours 

-Hours 

-Hours 

Remarlu: 

:PE8^a<r PUMP DATA 

Titrb Soriel No.. 

.TDH: ' tow;.; ..6m^_36ai 



i'm) r^; 
: •|OH«»dojOJ«»»uj»y.. J9. 

6lR^MUIi( }0 Mt*«U«ip ^• 

•JOH wdo JO „-

V fcijwo i«4noio <»••«•!?«,-
r2r:>.--.- -[xsaz 

p. «5iW 
. ._ . , STVI«1VW TSM -v -

b51, r ^oof^^\»s ;. • •' 
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r- -1 — 
t 3EPGE.RSON-CASWELL INC. f A CLLJ ^o p4\3P 

RSPOflT Oil 'tsCL c:l Siov; •iAQ^•-J.•:^ ; i^ipffvit-u/ 
^8 

Lo=: of Format ion s_ 
Clay 

Thic'rCfie3s Deoth 

1 I & Clay, sand and boulders 
Hard sand and stones 
Sandy clay and boulders 
Jiuddy sand, gravel and stones 
Sand and gravel 
Hard grey clay 
Clay, gravel and llaierock nixed 
Hard blue and grev.shale 
Shakdpee linerocic 
Shale and liaerock nixed 

-2J-H C63 
eiBVl "Sr ' 40 

d70±^ C7 

18» 
40 
GO 

100 
157 
175 

G-lff 

14 
So 

Of^ 
.Jordan", sahdrocic — 
Blue shale (St. Lawrence) 

2 
141 

5 
SI 
S7 

CC-IGC 
\a -1^7 
isT-ns 

191 175-I'll 
213 1^1-^14 

. 220.i'?"~^20 
561 -2.20-^1 
364 361 -3&W 

. 445 3^'^ «/vr 
472 

Total depth of well 472* 
24" pipe driven to dep 
16" pipe set to depth 
Annular space surro 
Y/ater level 
Water level whil 
Specific capac 
drawdovrn belo: 

above grade-
above grade, 

led -.rith cenent grout to to; 
e. 

fl 82' belov.' surface. 
per ninute per foot of 



^o<gS-3S 
V\M.A5 £ TfKWiTU^vl IN i\t STfA l^kja 0 

LNQ OFVl/ELL.NO.^ • •• • 
P^]L-L}:L> ev^ ^'•'c:v^ VN'£LL of- CS. - CCrot;LK tSfSE' 

2-^' ^ I4"x iO" vv:.";- ttZO'Di.LV' 

PL'MP 
TET--^- : 

CLAV K 

e/i-HViri./; vi> , . 
Ac-/r^- 3.'>-

vv»r^-OL'T Lrj£< ' ^::/ 

^vv:vv 

• er^oiv;/ '• 

STATIC 
LE\/L'U 136' 

! '^7S - I2?:'I:D 

[ (9F'r-- \3o'DD 
'SLJ.c-/p TiCSj-: 

i ATTL-'F )0'\.-'NF^ 
\K5rALLCLy T'AE 

' VFC.I.E -JVAC bL-^lN i 

10-^ — . 
; C LAy ~ £ ̂  Aft i'- I 9 I' 
Ii.i--}EPDC>: ^ 
, •s-'ro'^r-r^-f • 

; 37' .-L^- Lr: 

_o' TOP or 2^" F/PL- 5/A'£ 
2.'-o"ABOVE: GN-rUND 

-IZ4.' C 24-''C <h\ G 

r; 

SAr i v::.Ar ^ 
^IV.f SrATlC rVATL-: / JTVJ. Z. 

•.) 
A'^ID D r '"cJ--
mo'TO 1030'. ; , !.. 
3rA-T>C W-ATE-r :-. ' 

i LE\r.L 2/5 
7S-7- 3PM - 75 .?G 
r"P/ 5PM-55'DS 

4^5?-f-

J/*' - • I - * * •: ^ i\ ^, • * 

OAfiDROCK '. 

•f.r 7 LAiv;-- r.< c'^"i 
SMAL.Ei I. .->''' 

3^ ALL 
AfJO 

ir-i: t OrcLTEO JN 

!.'• 

:__^VVi Th- 6 5, ''A '-'7: ".-/;; S.'T. 
T- -533 

^11^- 5^-3'^^-o9 - ."5"' .VA;--.'/ .-AC ' 

-j-i' y .1 

i.-" 
/.KiD > {, -l-: — • 

3.>-f.ALB 

-iALs! •/. 1' 

uyiRjC:< 

•A^'S 
Y^ITh I 

:v. 
•^•77'cr 10 ''LINE:'- G- Of'TEG /.N 

rr.VA-7.',v 
•.I 

-I ^toio 

;'p//.' <; 

5- '5PA_.-. . -V -.-'C'-ri . .. 1 I f 3 L- '=•• 5^.-. ; 3 • •.- ••::! -•• 3 L 5 

ER ENi^irJEERssJ:; C; 
310 No. Snelling «•.. E f"" 

3 r r-*.'.' • I >-••> 



•Drgf • Rnynw frhnaon-. 
Typ.-

"" • " • • wat MATaiALs 

*1 
JX 

jSfii. JLfi. 

." dt«inet«r of Oufor CMtog 

*' cfiamofor of OpoN HeU 

." diamoVer of Imwr Casing 

diamotor of Opm Holo 

• ';ai»r.jp4fi^^Stialfl K nymdracH 

ag>7W00p -^-•• 
Mia grouLfi&Jk 

_'* A'.*r*,a^r ScfOOII 

)P TEST PUMPING 

122»_ 

h ••^3^' ̂  ' ̂ aO '^Mui^aek t HhalaX V% \^|zigl3^ ̂X5a» 

-.. J-^ZSL? f» jaSiJ Shala 
J . 

-5 '3<3k 

20.V 

?* frnnt 

_D.D. Hmm 

O.D. .. ..Hovn 

.C.D. ., HoonSWL; 21 

nn Hours 

_ O.D. ... Hows 

• .:;.i-V ••-i:J^ •» inn-SJUla Ramarks: 

;^P£R>4AN&|T PUMP 

••»- --1 

-:»yF-

'3»r«eiaak-s«*<W; -krv'-''2'^»V'r$e:»r wsr-T**S-r»:.'y -rii r 



- ^.41 40 

I3I20 V/oyzots Bsulsvorif 
MinnMpotrt 2a, Minnnola 

Ub»r»y 5-SB34 

ib-iH~ 51 "^OAAOB 
#/0 

Banister Engineering Company 
310 North Snelling Avenue 
St. Paul, Minnesota " 

ms. 
October 8, 1963 

RECEIVED 

SLEMs S3h 
Attention: Norm Hendrickson 

Re: 

OCT lomsl 
aSBTSS 

mw3sssM& ca 

/I 
7^ 7 l\e(jLO(H^ 

Village of Edina 
Well 

"•Gentlemen: • ^ 
The following information and data is submitted for your ' 

records. 

'5.^ 

Formation 
Drift 

V/ell Log' 
Lkneps 

bi i- ^ ^ If;- d 
Shokapee/Oneo-| 
Jordan sandrOj6l9'' 
St. Lawrence ishale 
Franconia-sh^'leS^and" ^^andrpck_^.id:^ 
Dresbach \ 

Gailesvill^-sandJcaek—592^to 664 * 
Eau Claire-shale 664* to 729* 
Mt. Simon sandrock- 729* to 876* 

Hinckly sandrock 
Red shale 

[ t f'.'2 

123*6" 
1*6" 

Depth 
183'. 

.305* 
403* 
446* 
592* 
876* 

999*6" 
1001* 

183*6" 
651* 
623*3" 
881* 

35; 24" O.D. casing to 
20" O.D. casing to 

• 16" O.D. casing-top at minus 
bottom at 

The well was shot at 985* with 32# of boosters equivalent, 
of 50# dynamite. Very little material brought down, estimate 
one yard. 

'After above shot an obstruction was found in the 16" O.D. 
casing at 649*. A dummy, 11 7/8" O.D. will pass freely to 
bottom of well, but a dummy, 12 3/4" O.D. stops at 657*. 

It is conservatively estimated that 400 cubic yards of 
sandrock was removed by pumping. 

. . TEST PUiViPING RESULTS - STATIC W.L. 
10:00 A.M. 5/27/63 143*6" 
7:30 A.M. 5/9/63 185* 
4:00 A.M. 3/25/63 149* 

IW S I 

5/21/63-1200 GPM-Pumping level-
5/20/63- 900 GPM- " " 
4/23/63-2000 GPM- " " 
4/26/63-2000 gPM- " " 

224*10" 
198*11" 
279*8" 
271* 

D P.! L L ! M « -AND REPAIRING PUMP INSTALLATION AND SFP.YICE 



(. it:? ^ 

5i^^t'di6Mmi*w»TEai:cortfu»BW®kM«MB^^ -^13130 Woyzola BouUvorel 
Minnsapelii 36, Minneieta 

2J-2f 3/cpAAPA ..•••""""* 

Banister Engineering Co. 
310 North Snelling Avenue 
St. Paul, Minnesota 

Attn: Mr. Norm Hendrickson 

Gentlemen: 

Me.s. April 16, 1963 

PLS^' ^ 

"mi®# fl 

7^ r lfGi.LO(rC^ 

The following information and data is submitted for your records, 

WELL LC(? 

FOaMATION 
Sand and gravel 
Blue clay and rocks 
Sandy blue clay 
Brown clay, sand, gravel and rocks 
Coarse gravel and rocks^irty 
"Shakopae/Oneota Ilmaro'^' 
Jordan sandrock 

Coarse, med. hard 304* to 327* 
Med. hard 327* to 350* 
Very hard 350* to 362* 
iMed. hard, med. grain362* to 334* 
Hard, med. shaley 384* to 402* 

St. Laurence shale 

36-vr 
HS-l'T 
7r-l75 
»75-»7l 

rrilCHNESS 
36* 

9* 
30* 
98* 

fit 

125 * 
93* 

DEPTH 
36* 
45* 
75* 

173* 
1701 

304* 
402*-C/52°i 

%Vl \o>-

0*6" 402*6" 

24" O.D. casing to 
16" O.D. casing to 

182* 
321* 

To keep the ?3" hole thru the Shakopae/Cnaota limarock within 
limits of straightness it was nscessary to shoot the limerock 
"es follows: 725 1# primers from a depth of. 220* to 286.5*. 

The Jordan sandrock v/as also shot as fellows: 120 1# primers from 
a depth of 350* i?QD* V.'a conservatively estimata that 300 to 
400 cu. yds. r Tl i 'n ]"ii( I" i i i TinmnYrn from this v/ell. 

L U 
n I I 
It i ft. ft. • M M 

• ft| r« n r n » 
•ft ft. • 

- I o • #•••!> »l r> 
" - -i . ! « S T A L L A T 1 0 K A J1 D SERVICE 



Z0-5C> V;ELL RECORD 

ADP,„iEYS WELL MLLil^© C«PA1^ 
»'9oo WATlsrs? Rsip^niii^sroc: j•->-' 

Owner 

Location 

Wen No. 

WATER PRODUCERS 
MINT MUl, MINNBOTA 

1 

-i, j.. 
.-.w I 

•. 
UTZ-JT'CF^ 

-Date Completed 

-Driller 

Size y/4 ^Total Depth ^Type 

DRILLERS LOG ^•'' '^' WELL MATERIALS 

/? ••„/// • JZi_ - of diameter of Outer Casing 

/// ll-lOry ^£1 .' of .s25_" diameter of Open Hole 

Jsi-- Tosszj JiOyAc, fs'jji tmij.(^ _" diameter of Inner Casing 

4?ZL -• to 7) • of " diameter of Open Hole 
/7 ' r > 

^^9 • ia^SL: -T- ?/ 
S'/? ' £>9^' 2 0 ss) 

' to ' ^ -4 r l±JL/i; ) 

^ ^ 'to^^' t44P'^ 

• •n^W • 

grwiit /y*7 y>lc 

to 
. J/V • 

PERMANENT PUMP DATA 

Mfg. 

Type 

Capacity. 

H.P.. Volts 

Model 

, Serial N^ 

GPM 

-ft.. 

_ft.. 

. in Col. pipe. 

. in Bowls 

. in. Shaft 

Stages 

. in suction pipe &. 

. ft. Total Length of Pump 

. ft in. drop pipe &. 

. ft. in. air line 

-No. Cable 

3575 

. in. Pitleas. ft. bury. „ in outlet. 



^0"5G13 WELL RECORD 

gCEYS WELL DRSLLm© C 
(. WATER PRODUCERS 

^9&<. 

13 1055 

Owner 

i ̂  X'" i i *;.j._i-2 ' 

SAINT PAUL, MINNESOTA 

Location 

Well No. 

e ̂  C^- 'Z.A/ 
-.Date Completed 

-Driller 

JA. 
DRILLERS LOG 

-Size X //-, ^Total Depth 

0.^76-
-Type 

-• L '* WELL MATERIALS 

7^ ̂  ' of " diameter of Outer Casing 

//'jr'Lh^^c bii>h 

.** diameter of Open Hole 

-' of 7^ diameter Inner Casing 

* ofj<!^i^ diameter of Open Hole 

7/7fT- • to ^CC> ( S' 2-} grout_^^_ydi. 

Capacity 

.H.P. .Volts. Ph. .RPM 

.ft., 

.ft., 

.ft.. 

. in Col. pipe. 

. in Bowls. 

. in. Shaft 

Stages 

. in suction pipe &. 

. ft. Total Length of Pump 

. ft. in. drop pipe &. 

. ft. — in. air line 

_No. Cable 

P.RI'P 

. in. Pitless. . ft. bury . in outlet, 



MuilicipaT and Industrial Water Couditionmg Equipment and Service 

Contractors 
^AYLORD, 

jehone: 237-27 

237-20 

MINNESOT. 

WELL LOG AND CONSTRUCTION RECORD 

'20CRI3 February ^ 

Village of Edica 

64. 

TO 

ADDRESS . 

crry Edina. 

Veil #14. - Golf Couraa 7 
STATE 

tQ 162 Drift i/ 

LOG OF FORBIATIONS 
SWL 

os^ 

C^6 

162_ to J.15^-Sj;ate}pe(9. 
315 to Jofldan Sandstona 7ci>?^ 
.4^_. to ^ St. La'uirenee J7!6" 

"^lir.-?l-7DADCS 
eijiv gro 

SWL 

Open borehole lbs. per ft. 

\yElX TEST DATA 

20.00.... gpm. Static Water Level .37 *6" Pumping Water Level —123.'.. 

.722__ hours of pumping (Drawdown —31 f6" . ft.) 
PUfllP DATA 

Make Type 

Thrd. & Cpld. 
Welded 
Drive Shoe 
Cemented -

igs yes 
yes 

Model 

KP — Drop Pipe Size 

Serial Number Size 
to 

ID 
& Length 

GPM Head 

Shaft Size & Length. 

RPM 

otor: Volts Phase cycles 

Well Seal .... 

Wt. 
Tnrd. & Cpld. 

Welded 
Drive Shoe 
Cemented 

OD 
. lbs. per ft. 

Water Analysis: Hardness 

MB. Form No. 206 
C«ylo.il Hub Print 

ppm. Iron ppm. 

Signed ._ 



LAYNb-MINNLSOTA CO. 
FIELD REPORT OF COMPLETED WELL'^ V.; -

Nome of Job 
Address 

Edina Well No. 15 QPJJTH. Dote storted 
Interlachen Rd. & Mirror Lake 

-#15 
Edina, Minnesota 

Dote rnmp'«>tpd 11/6/67 

No. of doys 

LOG OF WELL 
fe( 

From 
=it 

To 
... ... feel 

Moteriol From To Moteriol 

0 91 Sand & Clay ?UTS 260 265 Hard shale. Blues. Cb'^ SI 
91 111 Platteville rock LM^A/ ^65 400 Hit rock. OPfjC— X?LA\ 
111 205 St.Peter sand 400 

^ , A ^ 

Jordon Sandstone ol) ) I' 
205 210 Shale & sand mix, hard./-PSV'^ S' ' 

210 260 Shale it sand mix. >1) ' 
r- M 

Method nf Hrilling Cable Tool Rjg ii«;pd 28L 

Wos outer casing cemented—Method 

92'4" 
lidmryiLf drill ho!e.3Q_ • in. 

Depth of well -from ground level ^05 ft rom fpp o'f^eiMint 

MATERIAlybiglglfVWELL 

nt rpmpnt 27 yds. 

Stotlc 69 ft. 

AaC^-icr 

Opening Length - fe,^ / >D i,G nftet.ej^ i tW^es Moteriol 

Screen 27 5'IOX V \ 2C^' c^(i^ng 3/B 
Inner casing 92'i^/y-^ 3/8 

Outer casing 225Sc'\i^V ] ') casing 3/8 

Under reomed from. 

Size-sizes-of gravel. 

Well shot ot ft.to. 

.ft. to. fometer. in. Method. 

.Amount. 

.ft. depth Number. Size. .lb. MoterioI removed. .yd 

WELL TEST 
Hours Pumped 

From 

3 PM 

10PM 

10AM 

1PM 

To 
lOPM 

I 0AM, 
TtcAt da> 

Moon 

6PM 

Yield 
gol. per min. 

1200 

2000 

1800 

1500 

Water Level-
ft. below surface 

110' 

138' 

126' 

117" 

Drawdown 
feet 

41' 

69' 

57" 

48' 

Remarks 

Pump lot of sand 8t dirty water 

Pumping clear now & less sand 

Least sand at this rate 

No sand & clear. 

Time to cleor— 

Dote 11/6/67 

2 days ^ecific Copocity 1800 _g.p.m..''ft. d.d. 70* 

6 bags cement for bottom plug. 
Dril ler S/Gordon Hollen 



LAYNE-MINNESeprCd''^^H i 7S 

'OA 
FIELD REPORT^OTCOMPbE-TEO^ WELL 

16 
Name of Joh Edina. Village of Date «;tnrtprf 9/6/67 

Address Gleason Road ^ Date rnmpl«>tprl 11/10/67 
Well #16 No.of days 

FEET 
LOG OF W^l^L /;?vfc-

From To Material From To Material 
45 115 Rocks, gravel 255 380 Rock - Shakoo^yt^Eirnestone 

115 175 
•f crjjf' */ rwQ 

St.Peter ) 380 Jordan Sandstone - CJDA r> . 
175 184 Shale, blue 

1 f 

184 215 Shale, sand, grayV - ' b " ' > /V 
215 255 Shale, gray Lt 5'.- ^v\. 

•"f/iVO' 

VSiS 
r^ 

Mpthnrf nf rirtHing cable tool Rig used 

Was outer casing cementedMeth 

Depth of well -from ground level 

Under reamed from 

Size-sizes-of gravel. 

Well shot at ft.to. .ft. depth Number lb. Material removed. 

WELL TEST 
•N. 

Hours Pumped Yield 
gal. per min. 

Water Level-
ft. below surface 

Drawdown 
feet Remarks 

From To 
Yield 

gal. per min. 
Water Level-
ft. below surface 

Drawdown 
feet Remarks 

Time to clear. Specific Capacity_i500 g.p.m./ft. d.d. 

pntP 10/31/67 Driller S/Bill Drechsel 
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2.S'Z^-nh 
WELL RECORD 

DwnftrVillage of Edina, Kinaasota 

WELL ©eiLLSi;^© 
sWATER PRODUCERS 
\ SAINT PAUL, MINNESOTA 

200^ 

'a^iiri5tirvi¥ 4 ly 

Pacgla Park - 59th and View Streets r 
V/ell No IL Size 30" X 24" Total Depth 461' 

Date Completer! November 17. 1970 

Drnter Rlchard A. Sit tig 

Typo Jordan 

DRILLERS LOS 

JQ_' to 7A ' may- n ct/'-' 
76 • IQ 131 ' Sandy Clay / 

f D.'-in 

JL3JL.' to -133 Gyavel 5 - T /I 
(j\; V'-

JL33_' to _12^' Saadroct; (soft) ' 
II-.-

196 • 4o 201 • ^hale 

WELL MATERIALS 

196 30_ 

265 29_ 

.373 -of 2^ 

'of 

-20_1_' to 363 • 

_3fi3_' to 46L.' Jordan 

' to • 

• to 

• to 

^"to 

' to 

'to 

• to 

Shakopee /' 
V -•,1 A 

/I ••-

diameter of Outer Casing 

diameter of Open Hole 

diameter of inner Casing 

diameter of Open Hole 

'to 523 Mi>^rout 30 jsaa^j 

iamete\ ! Screen 

Mfg 

Capacity. 

PERMANENT PUMP DATA 

Type Serial No, 

.GPM. 

e well was blasted with 137 lbs, 

of dynamite and bailed out, then 

developed for 44-1/2 hours. 

Motor Make. 

.H.P.. .Volts. 

Type. 

Ph.. .RPM 

.ft., 

-ft., 

.ft.. 

.in Col. pipe, 

.in Bowls 

. In. Shaft 

. Stages. .Type 

. in suction pipe &. 

. ft. Total Length of Pump 

. ft. in. drop pipe &. 

. ft in. air line 

-No. Cable 

. in. Pitless. . ft. bury. . in outlet. 



f^.<3-5.^79-5' «=yd51co55 
'!C 

oo 9/s 

mmpAMY 
V/ATEH PSOOUCEKS 

Mm ?Aiii.Hii!iisau 

CXway Village of Edina. Minnesota 

East Bide of York Avenna at W, 73rd Street 

18 V/eB No- Sha30" X 24" x IG'TQ^,! D^A ^ 

-Defs Cff.mpM<v> October 16. 1<>7T 

c. o'BrleW 

Typ,> Jordan 

' DRILLERS lOe 

0 '4» 14 'Clay 

14 ' fo •61 'Sand and Clay 

61 ' to IIH 'RawA nnA Cravnl 

223 • fo 232 'Clay and Gravel 

to 347 'Limcrock 232 

347 ' to 446 «Sandrock 

'io 

^-fo 

PERMANENT PUMP DATA 

Ty]9« L. Serial No^ 

Capaciiy. .GPM. .TDH 

Mdbr Malm. 

.H.P> .Volfs. 

Type. 

-Ph,. .RPM 

.ft.. .inCai.pipe. . in.5}wft 

.ft.: 

.ft.. 

.In Bowk. .Slagea. -Typa 

in sucKon pipe &. 

ft. Total Langih of Pump 

ft. in. drop pipe & 

ft. L in. air fine 

.No. Cable 

.in. PitU .ft. bury. .in outlet. 

V/ELL MATERIALS " 

JL59 ' of —30"_ _ diameter of Outer Casing 

m • • of of 

JifsS • of —diameter of Innor Casing 

,.214 .* of 23" " diameter of Open Hole 

Q 'to le-?' Mi«grout 36 • (yds.) (SiJjb) 

* diamotior ScfOCn 

'to • 1016 

' to . • 1404 
t 1914 

' to _ f 2013 

•4« • 2218 

'to • Rn>nap<Kf 

RECORD OF TEST PUMPING . „ 

Static Water level 6^.' 4" ft. ftom top of Pipe. 

42' 5" GPM. 

GPtd. 

GPM. 

70* 8" 

89' 5" 

.D.D.. 

.D.D.. 

.D.D.. 

GPM 100' D.D.. 

fiPU 108' 2" n o. 
Ptssnpins Total 

.Hours 

.Hours 

.Hours 

. Hours 

.Hours 
-59-1/2 Houra 

Hell was blasted with 23 shots (230#) of 

dynamite - loose sandrock bailed out for 

201-1/2 hours and air developed for 73-1/4 he 

Sand Content @ 1016-GPM - 1 PPM 

Sand Content @ 1711-GFM - 37 PFM 



***^117-21 - |7CA-^D 

E. H. OMm i SBfS WHL COMPANY 
M«SeK:i4i <-' Mhimniri 2S 

* y *•. 

LO G W'10'3 ' •v 
.. A*' . " 

INVOICES: " -elev. m^'tv 
(W«M» Na. 

IPMP) N*. 

CWi—mg :' 
Date Completed -®?S* 

. i-a-aer «r CWrtltCtM ^ . .,. r.-

Job LmtlOoB ' 

Addreaa ST.LsoiM Pwk 

I. n » srr * ' 
Lot. . Stock Slate of Minne..i. •... 

We»b 

C*«4 
a u 2fim a 

1 • jfi 

of Open 

5^ted at-^ 

A«) 

MM 

Caa TTP» Mtl 
ft. Total Depth of Well 950 

. Water Level _. 6o 

C-—w gallona per ain. Drawn down of no wcord 

Make Slot orGuage Niur-ber 

^ake _H.P. IVpe- .•.— Tank Size . 

'Uotor Serial No. 

Sue 

.Pump Serial No.. Drop Pipe .. feet 

Capacity of pump .G.P.M. Date Installed . 

A^AAi\)OAj'ep 
KIND ON 

POUMTIOH' 

COUm ON 

FONMATION 

STARTBO 

0«PTH 

ENDED 

DEPTH 

TOTAL 
THICKNESS 

OF FMAAATION 
NEMARKS 

OniYal T3 T3 

PIftkk'Till* 
^PUTS • 

ts- 93 20 OPVL LMSV 
8t. Pkfftnr iikd«f . * 

i." W 960 167 

taloadtn 

JortfcB » 
-Vi 

369 125 

% 
90^ 119 

oppc DLMT ^ 

8t. r-r ^ • .:vV 'm ai3 309 
-7" 

snaie probefcly frrinV ofSttlt 
Pre® Conlan CO OF 

TSraa Oonlan i--* 903 90 

Dreelsoah f03 9^ 37 

Elnehligr 

1 r I ': 

••• •• y 

i 
SA/W 

CMTS 5.VDS 
10 A SA/DS SHLt 

— — -

Avv'''r'r 
C ' ' . - - — 
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No. Walnut 1170 

E. H. RENNER& SONS"'^ 
5800 GOODRICH AVENUE - ST. LOUIS PARK - MINNEAPOLIS 16. MINN. V 0 0 '"j 

fc WELL LOG in-2l-n c,\AbA ' ' 
Date Started Dec. 19 LH Date Completed • 19 /,7 

OWNER Republic Crgasoting Co. eAevJ3S^-5'-r= 
ADDRESS ^ V/alker St. 

The 

Lot 

Description Of Property On Which Drilling Was Done 

of Sec. Twp. Elv. 

Block 

County of Henn. 

in the City of St. Louis Par» 

State of Minn-

Cased with X^« Black 
TYPB ANO Size 

-21 J feet of Casing used. 

Total Depth of Well 91 Feet of Open Hole 20 

Finished in T.-imsgt.nrift ^ o i i.L e. ^ 

Tested at 60 

Draw Down of o 1 

' Screen Used /V-g tfC- ' 

Water Level A FT C 

. Gal. per Min. 

Feet 

Pump; Make Myera -HP 3/k. Type Jet 

Drop Pipe Y itput feet Size 

Capacity of Pump 15 Gal, per Min. Ay\Ai\)G/jc'b 
KIND OF 

FORMATION 
COLOR OF 

FORMATION 
STARTFO 

DEPTH 
ENDED 
DEPTH 

TOTAL 
THICKNESS 

OF FORMATION REMARKS 

Sand TTin RoH n 7 7 ao-\T FUL 
Paat. Dar.!, 7 1«; - rt V Pi AT 
Clay Gray 15 15 20 

r \ \ J •••--
CLAn 

Sand Redish 35 65 30 y ~r ^ f ^ 

65 71 . / niViM LMSA; 

L-i mestone 71 91 20 ^ FL t,tu/t-t-c I-'MW 

St .Peter Sand^^ Ihite 91 - :rl soft'CSTp S.vD'> 

k A 0 1 1 !•', V 'i J 

r "'T^N V. -5 

A'#v o\ -7 L - 'J > » 

1 f -i " 'Aii i;? 'r 
* 1 

\ ' -1 i ̂ -

-

1 'I' -x:- I •vr'.y t- . ; .J 

i • — — 
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Analytical Results: Samples From 
St. Louis Park, Minnesota 

CSamples Received May 31, 1977) 

( 

K.Ti" 

Emilio Sturino, Ph.D. 
Chief, Organic Laboratory Section 

U.S. Environmental Protection Agency 
Region V, Central Regional Laboratory 

1819 West Pershing Road 
Chicago, IL 60509 

312-353-8370 



Objective 

'To provide a comprehensive orgemic analysis of six groundwater samples. 

The results of the analysis are to be used to monitor the movement of 

organics from one well throughout the groundwater shed at St. Louis Park, 

Minnesota. 

Results 

The quantitative results of the analysis are summarized in Table I. 

Table I 

Quantitative Summary of Data 

CRL Sample # Well # 

Concentration mg/1 
Polynuclear 
Aromatics Total Extractables 

77-18465 

77-18466 

77-18467 

77-18468 

77-18469 

77-18470 

W-9 

W-13 

W-14 

W-17 

CXt-3 

Flame 

<0.1 

3,400 

<0.03 

1.7 

<0.03 

<0.03 

2.5 

3,400 

0.05 

1.7 

0.05 

0.05 

Qualitative results indicate that sample #77-18466 contains the following 

polynuclear aromatic hydrocarbons: 

naphthalene phenanthrene or anthracene 

methylnaphthalene fluoranthene 

acenaphthene pyrene 

dibenzofuran 

Naphthalene and acenaphthene were also detected in sample #77-18468. No 

detectable amounts of polynuclear aromatic hydrocarbons were detected in 

samples 77-18469 and 77-18470. Sample 77-18465 contains a mixture of 

hydroceurbons but no polynuclear aromatic hydrocarbons could be detected. 



-'•''"TtllTiiriff'ii1irrtiiriiift1lr1'i¥Mtrr ii • nUiii 

\ 
Analytical Procedure 

.Each sample was extracted three times, once each with 60 ml of 15% (V/V) 

methylene chloride in hexane. The combined extracts were then concentrei.-...-

to approximately one ml on a steam bath using a Kuderna-Danish apparatus. 

The concentrated extracts were then analyzed by flame-ionization gas 

( chromatography and by computerized gas chromatography mass spectroscopy. 

The analytical column used consisted of a 6* x 1/8" glass column packed 

with 5% Dexil 300 on AB5 Anakron. The column oven temperature was pro

grammed from 100® to 300®C at 10® per minute. 

After glass chromatographic analysis, the sauries were concentrated to 

constant weight at room temperature by means of a gentle stream of nitrogen. 

The results are reported as total extract£d3les. 

N 

Participants 

All sample preparation and analytical work was performed by Dr. Emilio Sturino 

and Mr. Kobert Glowacky. 



FIGURE 28 
REMOVAL DEPTH CONTOURS 

Soil With Phenolic Concentrations 
Greater Than 1 tng/kg 
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FIGURE 31 

REMOVAL DEPTH CONTOURS 
Soil With Benzene Extractable Concentrations 

Greater Than 1,000 mg/kg 
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FIGURE 32 

REMOVAL DEPTH CONTOURS 
Soil With Benzene Extractable Concentrations 

Greater Than 10,000 mg/kg 
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FIGURE 33 
REMOVAL DEPTH CONTOURS 

Soil With Benzene Extractable Concentrations 
Greater Than 100,000 mg/kg 
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FIGURE 29 
REMOVAL DEPTH CONTOURS 

Soil With Phenolic Concentrations 
Greater Than 10 mg/kg 
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FIGURE 30 
REMOVAL DEPTH CONTOURS 

Soil With Phenolic Concentrations 
Greater Than 100 mg/kg 



rrifmhT I -ifti 

System Formation 
Approximate 

Depth 

( 

\ 

( 

\ 

> o 
-Z o 

I 

fO 
u 
t 

DRIFT 

PLATTEVILLE 
6LENW00D 

ST. PETER 

upper drift. 
till . 

middle drift aquifer-— 
lower drift' 

basal shale 
& siltstone 

SHAKOPEE-ONEOTA 
(Prairie du Chien) 

JORDAN 

ST. LAWRENCE 

FRANCONIA 

IRONTON 
GALESVILLE 

EAU CLAIRE 

MT. SIMON 

HINCKLEY 

"RED CLASTICS" SERIES 

• » 's'O *0. 

a.— 

'p'J/ 

• • ••.— •• • •o •. • -k-

'' *. •.» • -' •. 

832 

985 

• 1095 

FIGURE 5 

GENERALIZED GEOLOGIC COLUMN 

Adopted from Sunde, Hydrogeologic Study 
of the Republic Creosote Site (1974). 
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NON-RESPONSIVE 
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TABLE 2 

CONSTRUCTION DATA FOR MONITORING WELLS 
I 

Elevation Elevation 
Well Top of Pipe Bottom of Well Depth 
No. (MSL) (MSL) (feet) Comments 

1 922.8 815.8 107 No screen, cased to top of Platteville, 5' of open 
hole in Platteville. 

2 897.1 861.1 36 Screened in sand and gravel in middle drift aquifer. 

3 896.7 8AA.7 52 Screened 
and muck 

in 
in 

gravel below approximately A5' of peat 
middle drift aquifer. 

5 891.8 865.8 25 Screened in sand and gravel in middle drift aquifer. 

6 892.6 866.6 26 Screened in sand and gravel in middle drift aquifer. 

7 930.0 860.0 70 Screened in fine sand in middle drift aquifer. 

8 893.0 862.0 31 Screened in sand and gravel in middle drift aquifer. 

9 891.3 866.3 25 Screened in sand and gravel in middle drift aquifer. 

10 892.1 863.1 29 Screened in gravel in middle drift aquifer. 

11 897.3 87A.3 23 Screened in gravel in middle drift aquifer. 

12 917.A 870.A A7 Screened in sand and gravel in middle drift aquifer. 

13 891.0 8A1.<0 50 Screened in sand and gravel in middle drift aquifer. 

lA 891.5 796.5 95 Screened in St. Peter sandstone. 

15 892.5 816.5 76 Screened in sand and gravel in lower drift. 

16 892.2 828.2 6A Screened in sand in lower drift. 

17 897.A 828. A 69 Screened in sllty gravel in lower drift. 

P-1 929.9 821.A 108.5 Screened in silty sand in lower drift. 

P-2 918.0 822.0 96 Screened in silty sand in lower drift. 

P-3 892.6 822.1 70.5 Screened in silty sand in lower drift. 



TABL^ 4 

CHARACTERISTICS OF MUNICIPAL, INDUSTRIAL AND 
PRIVATE WELLS SAMPLED DURING STUDY 

/ 

Lowest Formation 

Shakopee 

\ 

St. Peter 

Shakopee 

Jordan 

Jordan 

Shakopee 

Jordan 

St. Peter (160' 
deep) 

St. Peter 

St. Peter 

Jordan 

Casing Depth 

257* 

? 

292' 

288' 

No Log Found 

2AA' 

270' 

104' 

103' + 

315' 

Summary of Log 

73' Drift; 17' Plattevllle; 4' Glenwood; 
157' St. Peter; 84' Shakopee 

80' Drift; 20' Plattevllle; 2' Glenwood; 
80' St. Peter 

93' Drift; 14' Plattevllle; 6' Glenwood; 
167' St. Peter; 62' Shakopee 

111' Drift; 165' St. Peter; 121' Prairie 
du Chien; 78' Jordan 

92' Drift; 2' Plattevllle; 171' St. Peter; 
47' Shakopee 

94' Drift; 163' St. Peter; 120' Prairie 
du Chlcn; 89' Jordan; 19' St. Lawrence 

No log available 

104' Drift; 32' Plattevllle; 154' St. 
Peter 

103' Drift; 15' Plattevllle; 168' St. 
Peter 

105' Drift; 20' Plattevllle; 165' St. 
Peter; 119' Prairie du Chlen; 91' Jordan 

NON-RESPONSIVE 
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Abbreviations used for PAHs in the Reilly Tar groundwater data suinmotion; 

Ace 
A 
1,2 BA 
B(alA 
B(a)P 
BbFl 
B.(e)P 
B(ghi)P or BPR 
B(j)F 
B(k)F or B(k)Fl 
9,10 BPA 
BP 
Ch or CH 
1,2,3.4-D 
DiB(ah)A 
F1 
F 
IP or ipp 
2MN 
0-p 
Per or Pr 
PA 
P or Pyr 
1,2,6,7 tHP 

Acenaphthene 
Anthracene 
1,2-Benzanthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (e) pyrene 
Benzo (ghi) perylene 
Benzo (j) fluoranthene 
Benzo (k) fluoranthene 
9,10-Benzphenanthrene 
Bi phenyl 
Chrysene 
1,2, 3,4-Di benzanthracene 
Dibenzo(a,h) anthracene 
F1uoranthene 
F1uorene 
Indeno (1,2,3-cd) pyrene 
2-methylnaphthalene 
0-phenylenepyrene 
Perylene 
Phenanthrene 
Pyrene 
1,2,6,7-tetrahydropyrene 

, p 

'Ml 

- • 'liJ? 
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"Name Date Contaminant" Concentration Notes 

SLP #1 12-4-73 phenol .013 mg/1 

9-69 .014 

12-27-73 .008 

1-08- 74 .003 

1-30-74 <.002 

1-16-74 <.002 

2-05-74 .007 

1-22-74 .009 

1-03-74 <.002 

9-25-73 <.002 

9-18-73 .035 

12-04-73 phenol .002 

12-11-73 <.002 

4-69 .012 

3-07-68 .002 

12-27-73 .002 

1-08-74 .006 

1-16-74 <.002 

1-30-74 <.002 

7-17-74 <.002 

2-05-74 <.002 

1-22-74 .004 

1-03-74 .005 

12-18-73 <.002 

9-18-73 <.002 

SLP #3 
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Name Date Contaminant Concentration " Notes 

SLP //4 

O 

O 

12-04-73 phenol <•002 

12-11-73 .007 

9-69 .014 

1-14-46 .100 

9-30-46 .115 

6-23-48 .005 

6-23-48 .010 

6-30-48 .005 

8-05-48 .070 

8-05-48 .015 

8-13-48 - .070 

3-07-68 .008 

4-16-70 .005 

12-27-73 <.002 

1-08-74 <.002 

1-16-74 <.002 

1-30-74 <.002 

7-17-74 <.002 

2-05-74 <.002 

1-22-74 <.002 

1-03-74 .002 

12-18-73 <.002 

9-18-73 <.002 

ng/l 

10-19-79 Ace 230 
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Name Date Contaiiii nant-. Concentration Notes 

SLP #4 coMt. BP 47 ng/1 5 PAHs below 
detection 

PA 66 

P 87 

FL 5.8 

CH 3.6 

11-08-79 BP 34 

PA 36 8 PAHs below 
detection 

FL 3.3 

11-16-74 Ace 290 6 PAHs below 
detection 

BP 17 

PA 42 

FL 2.3 

BaP <6.4 - 12.0 

1-07-80 BP 100 

PA 110 15 PAHs below 
detection 

F 100 

FL 7.0 

9,10 BPA 2.4 

1-09-80 2 MN 200 

Ace 530 13 PAHs below 
detection 

BP 90 

PA 120 

F 120 

FL 6.8 

CH 4.0 
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Name Date Contaminant. Concentration Notes 

SLP /M cent. l-n-80 Ace 390 nq/1 

BP 60 15 PAHs below 
detection 

PA 100 

F 86 

PL 20 

1-14-80 Ace 290 

BP 56 15 PAHs below 
detection 

PA 100 

F 81 

FL 38 

1-16-80 Ace 230 

BP 42 15 PAHs below 
detection 

PA 110 

FL 14 

CH 4.3 

1-18-80 2 MNA 96 

Ace 58 14 below detection 

BP 22 

PA 62 

FL 21 

CH 4.5 

1-21-80 2 MNA 110 

Ace 76 14 below detection 

BP 26 

PA 91 

FL 25 

CH 8.2 
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Name • PaTe ContaiinMnnt CotTc^frabion Notes 

SLP cont. 1-23-80 Ace 500 ng/1 j 

BP 63 14 belov/ detection 

PA 90 

1267 thP 140 

FL 12 

1234 D 3.7 

1-25-80 2 MNA 14 

Ace 220 13 PAHs below 
detection 

BP 27 

PA 61 

1267 thP 86 

FL 13 

BeP 5.7 

1-28-80 Ace 440 

PA 70 16 PAHs below 
detection 

F 43 

FL 13 

1-30-80 2 MNA 34 

Ace 240 15 PAHs below 
detection 

PA 56 

F 50 

FL 15 

2-01-80 Ace 410 

PA 64 15 PAHs below 
detection 

F 54 

FL 13 

BeP 5.3 
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Nanm Date Contaminant Concentration Notes 

SLP 1? 5 12-04-73 phenol <.002 mg/1 

12-11-73 .005 

9-69 .014 

9-30-46 .020 

10-24-47 .020 

4-16-70 <.005 

12-27-73 <.002 

1-08-74 <.002 

1-16-74 <.002 

• 1-30-74 <.002 

7-17-74 .017 

2-05-74 <.002 

1-2-74 <.002 

1-03-74 .003 

12-18-73 <.002 

9-25-73 <.002 

9-18-73 

o
 

r-
. o
 

•
 

• 
SLP #6 12-04-73 phenol .002 

12-11-73 <.002 

6-69 .023 

10-16-47 .007 

4-19-48 .015 

4-23-48 .015 

3-07-68 .0025 

12-27-73 <.002 

1-08-74 .007 

1-16-74 <.002 
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NaiTiG Date Contaim iidiit Concentrntion Notes 

SLP Hb cont. 1-30-74 <.002 nig/1 

7-17-74 .008 

2-05-74 .002 

1-22-74 <.002 

1-03-74 <.002 

12-13-73 <.002 

9-18-73 .004 

10-19-79 11 PAHs below 
detection 

1-07-80 BP 15 ng/1 1 PAH detected 
19 PAHs below 
detection 

1-09-80 BP 9.4 2 PAHs detected 

PA 12 18 PAHs below 
detection 

1-11-80 BP 7.7 2 PAHs detected 

PA 12 18 PAHs below 
detection 

1-14-80 PA 717 1 PAH detected 
19 PAHs below 
detection 

1-16-80 BP 11 2 PAHs detected 

PA .8.4 18 PAHs below 
detection 

1-18-80 BP 22 2 PAHs detected 

A 16 18 PAHs below 
detection 

1-21-80 BP 15 2 PAHs detected 

A 11 18 PAHs below 
detection 

1-23-80 Ace 47 3 PAHs detected 
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Nome 0Tte TonT^Miliant Concentratfon N^es" 

SLP #6 cont. 1234 0* 4.6 ng/1 

PA 11 17 PAHs below 
detect ion 

1-25-80 Ace 27 , 3 PAHs detected 

BP 9.1 17 PAHs below 
detection 

PA 6.1 

1-28-80 1234 D 11 1 PAH detected 

19 PAHs below 
detection 

• 1-30-80 2 MNA 34 4 PAHs detected 

BP 74 16 PAHs below 
detection 

PA 13 

1234 D 8.9 • 2-01-80 20 PAHs below 
detection 

SLP #7 9-19-73 phenol <.002 mg/1 

6-69 .013 

• 
4-16-70 

7-17-74 

9-18-73 

11-05-79 

<.005 

<.002 

<.002 

i 

10 PAHs below 
detection 

1-08-80 BP 53 

A 12 16 PAHs below 
detection 

P 87 

F 61 



1 * 

9 

Name Date Contaimnant Concentration Notes 

SLP #7 cont. 1-22-80 Ace 31 ng/1 

BP 30 14 PAHs below 
detection 

P 30 

1267 tHP 48 

FL 5.2 

1,234 D 11 

SLP #8 12-04-73 phenol .014 mg/1 

12-11-73 <.002 

6-69 .018 

4-16-70 <.005 

12-27-73 .003 

1-08-74 <.002 

1-30-74 <.002 

4-17-74 <.002 

1-03-74 .002 

12-18-73 <.002 

9-25-73 .004 

9-18-73 .044 

10-19-79 PA 5.8 ng/1 

9-18-73 phenol .003 mg/1 

6-69 .013 

4-16-70 <0.005 

7-17-74 <.002 

9 PAHs below 
detection 

SLP #9 

11-05-79 10 PAHs below 
detection 
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Name Date Contaminant Concentration Notes 

SLP #10 9-18-73 plienol .006 nig/1 

12-04-73 .003 

12-11-73 <.002 

12-27-73 .013 

6-69 .014 

1-08-74 <.002 

1-16-74 <.002 

1-30-74 <.002 

7-17-74 .011 

• 
11-05-79 BP 930 ng/1 

PA + P 690 5 PAHS below 
detection 

F1 810 

1,2 BA 65 

BaP 44 

SLP #11 9-18-73 phenol .007 mg/1 

12-04-73 <.002 

12-11-73 .007 

• 12-13-73 <.002 

12-27-73 .002 

6-69 Trace 

3-07-68 <0.002 

1-03-74 <.002 

- 1-16-74 <.002 

1-30-74 <.002 

7-17-74 <.002 

2-05-74 .025 

1-22-74 <.002 

1-03-74 <.002 

10-19-79 11 PAMs below 
detect ion 
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Name Date Contaminant Concentration Notes 

SLP m 9-18-73 phenol .022 mg/1 

12-04-73 <.002 

12-11-73 <.002 

12-18-73 <.002 

- 12-27-73 .004 

6-69 .018 

3-07-68 <0.00 

1-08-74 <.002 

1-16-74 <.002 

• 1-30-74 <.002 

7-17-74 <.002 

2-05-74 .007 

1-03-74 <.002 

1-22-74 <.002 

9-25-73 <.002 

10-19-79 11 PAHs below 
detection 

SLP #13 9-18-73 phenol 

C
O

 o
 • 

• 12-04-73 .004 

12-11-73 <.002 

12-18-73 <.002 

12-27-73 <.002 

6-69 .018 

3-07-68 <0.00 

4-16-70 <0.005 

1-08-74 <.002 

1-16-74 <.002 

1-30-74 <.002 

7-17-74 .021 
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Name Date Contami nant Concentration Notes 

SLP aU cent. 2-05-74 <.002 mg/1 

1-22-74 .006 

1-03-74 <.002 

9-25-74 <.002 

10-19-79 11 PAHs below 
detection 

1-08-80 A 5.1 ng/1 19 PAHs below 
detection 

1-22-80 BP 5.7 

PA 8.7 17 PAHs below 
• detection 

1,2,3,4-0 3.6 

SLP #14 9-18-73 phenol <.002 mg/1 

12-04-73 <.002 

12-11-73 <.002 

12-18-73 <.002 

12-27-73 <.002 

6-69 .009 

• 
3-07-68 <0.00 

4-15-70 <0.005 

1-08-74 <.002 

1-16-74 .003 

1-30-74 <.002 

7-17-74 .006 

1-22-74 .002 

1-03-74 <.002 

10-10-79 Ace 39 ng/1 

BP 11 7 PAHs below 
detection 

PA 12 
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Name Date Contann riant Concentrati on Notes 

SLP #15 9-13-73 

12-04-73 

12-11-73 

12-18-73 

12-27-73 

1-08-74 

1-15-74 

7-17-74 

1-03-74 

1-22-74 

1-30-74 

2-05-74 

11-08-79 

11-05-79 

10-19-79 

phenol 

BP 

PA 

F1 

12 BA 

BaP 

BP 

PA + P 

F1 

12 BA 

BaP 

PA 

F1 

<•002 mg/1 

.007 

<.002 

<.002 

<.002 

.003 

<.002 

<.002 

<.002 

<.002 

<.002 

<.002 

1300 ng/1 

1000 

450 

40 

30 

, 1140 

' 1000 

550 

33 

38 

1300 

830 

6 PAHs belov7 
detection 

5 PAHs below 
detection 

8 PAlls below 
detection 

12 BA 39 
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Name Date Contaimnant Concentration Notes 

SLP #15 cont. 7-16-79 

7-18-79 

Ace + BP 

PA + P 

F1 

Ace + BP 

PA + P 

3200 ng/1 

1700 

510 

2400 

1800 

7-19-79 

7-20-79 

F1 440 

Ace + BP 2800 

PA + P 1900 

F1 380 

BP 450 

A 60 

PA + P 1400 

F1 190 

Ace 2600 

BP 3500 

P 3000 

F1 370 

CH 24 

phenols <2.0 

TOG 3.5 

8 PAHs bel ov,' 
detection 

8 PAHs below 
detection 

8 PAHs below 
detection 

6 PAHs below 
detection 

SLP - Theater 6-07-79 9 PAHs below 
detection 



15 

Conttimfnant Name Date' Coticentracion Notes 

City Hall SLP 12-27-73 phenol .002 

Hedberg Friedheiiii Well - 6"n (W 106) 

8-15-79 4 PAHs below 
detection 

hi phenyl 220 ng/1 

A 210 

F1 340 

1,2 BA 68 

Bb F1 62 

- A ipp 25 

Q&S Machine Tool 3636 Quebec Avenue So. 

1-03-74 phenol 

2-05-74 

1-15-74 

1-08-74 

Crib Diaper (W 34) 4-24-79 

<.002 mg/1 

.002 

<.002 

.004 

12 PAHs below 
detection 

BP 

P 

F1 

1,2-BA 

phenols 

TOG 

34 ng/1 

35 

19 

2.4 

<2.0 ug/1 

2.3 mg/1 
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Name Date Contaminant Concentration Notes 

Terry Excavating Company (W 27) 

7-17-79 phenols 52 uy/1 

IOC 3.0 mg/1 

DOC 3.0 mg/1 
' 

9-11 PAHs below 
detection 

P 7900 ng/1 

F1 95 

Buidick Grain (W 47?) 1-22-74 phenol <.002 

• 1-30-74 <.002 

2-05-74 .017 

1-16-74 .005 

4-05-79 phenol <.002 21 PAHs below 
deteciton 

Northland Aluminum Well (Carpenter Shop) 

1-15-80 13 PAHs below 
detection 

2 MN 620 ng/1 

• 
PA 500 

F1 23 

1,2-BA 38 

CH 880 

BPR 440 

ipp 13 

phenol <2.0 ug/1 

IOC 4.6 ing/1 

DOC 2.4 
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Nniiie Date ConLaniirtant Concentration Notes 

North Aliiininum Well (183 ft. deep (bel ieved to be old Interior Elevator wel 1) 

1-11-80 15 PAHs below 
detection 

PA 100 ug/1 

1,2,6,7 thP 900 

F1 7.6 

1,2-BA 22 

CH 650 

DOC 3.2 

• 
phenol 11.6 ug/1 

TOG 3.7 mg/1 

Milwaukee R.R. Well (W 38) 

1-09-80 10 PAHs below 
detection 

2 MN 16,000 

Ace 6,300 

PA 3,100 

1,2,6,7 thP 6,800 

• F1 650 . 

1,2-BA 2,000 

CH 8,200 

BeP 310 

ipp 450 

phenols 11.6 ug/1 

TOC 4.7 nig/1 

DOC 7.9 

1-22-30 DOC 4.00 mg/1 
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Name Date Contannnant Concentration Notes 
1 
1 

1-14-80 14 PA Ms below 
detection 

biphenyl 180 ng/1 

PA 140 

1,2,6,7 tHP 1200 

F1 6.7 

1,2-BA 7.5 

CH 180 

phenols <2.0 ug/1 
w 

TOG 4.9 mg/1 ' 

DOC 4.3 

4-26-79 Ace 35 ng/1 

PA 7.3 11 PAHs below 
detection 

P 26 

F1 1.7 phenol 5.8 ppb 

• 
BbFl 1.3 

5-14-79 Ace 69 

BP 79 7 PAMs below 
detection 

PA 9.8 

P 28 

F1 3.6 

1,2-3A 3.0 

BaP 2.9 

ipp 1.7 

NON-RESPONSIVE 

NON-RESPONSIVE 
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Name Date 'Containi nant Conceritratiorr Notes 

7 PAHs below 
detection 

Ace 67 ng/1 

BP 77 

PA 9.8 

P 28 

F1 3.6 

1,2-BA 3.0 

BaP 2.9 

BbFl 2.7 

ipp 1.7 

phenols 

F1 

1,2-BA 

BaP 

BeP 

BbFl 

ipp 

35 mg/1 

4.8 ug/1 

8.5 

9.6 

9.3 

12.0 

5.2 

4.6 

10 PAHs below 
detection 

NON-RESPONSIVE 

NON-RESPONSIVE 
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Name Date Contaimnant Concentration Notes 

23 ng/1 

BP 4.8 13 PAHs below 
detection 

- 1,2,6,7 tHP 16 

F1 19 

CH 3.5 

BeP 11 

BPR 20 

• 2-05-80 20 PAHs below 
detection 

SLR Union 76 Texatonka Service Station 

12-18-73 phenol <.002 mg/1 

Texatonka Well (W 322) 

8-15-79 

A 

PA 

1,700 

17,000 

6 PAHs below 
detect ion 

• 

Flame Well (W 29) 10-17-79 

F1 

1,2-BA 

CH 

1,500 

35 

390 

8 PAHs below 
detection 

PA 24,000 ng/1 

F1 600 

1,2-BA 550 

BbFl 6.4 

5-29-79 4 PAIIs below 
detection 

NON-RESPONSIVE 
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ITjmo Hate Contarm nant ConcentratTon Notcr 

5-29-7n cont. 

Ace 15,000 ng/1 

BP 41,000 

A 360 

PA 5,000 

P 19,000 

1,2,6.7 tHP 750 

F1 2,800 

1,2-BA 240 

CH 250 

BeP 7.9 

BbFl 5.4 

1.2, 5,6 DBA 2.4 

TOC 5.9 mg/1 

phenols 70 ug/1 

SLP Flame Industries 

4-16-70 phenol <0.005 mg/1 

12-18-73 .004 

12-27-73 ' .003 

1-03-74 .004 

1-16-7/1 .003 

1-30-74 .004 

2-05-74 .004 

1-22-74 .004 

1-08-74 .004 

12-11-73 .002 
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Contaminant Concentration Notes 

Strand Maniifacturi ng (Vl 33) 

6-05-79 12 PAHs below 
detection 

F1 4.1 ng/1 

1,2-BA 2.6 

BbFl 2.5 

ipp 4.0 

phenols 220 ug/1 

TOC 14 mg/1 

Ace 15 ng/l 

BP 63 

F1 2.8 

ipp 2.4 

phenols <2.0 ug/1 

TOC 5.2 mg/1 

F1 ,2.4 ng/1 

PR 1.2 

BbFl 1.9 

ipp 2.4 

Park Pet Hospital 5-22-79 12 PAHs below 
detection 

Precision Instruments 4-25-79 12 PAHs below 
detection 
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Name Date Contaminant Concent>-ation Notes 

S-K Products 4-16-70 phenol <0.005 ing/1 

12-18-73 <.002 

12-27-73 .003 

1-03-74 .007 

1-16-74 <.002 

1-30-74 <.002 

2-05-74 <.002 

A • 1-22-74 <.002 

w 
1-08-74 <.002 

, 12-11-73 <.002 

4-17-74 <.002 

McCourtney's Plastics 4-16-70 phenol <0.005 

12-18-73 .002 

12-27-73 <.002 (cooling H2O outfall) 

12-27-73 .023 

1-03-74 .003 

• 1-16-74 .003 

1-30-74 <002 

2-05-74 .003 

1-22-74 .003 

1-08-74 .004 

12-11-74 <.002 
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Name Date Contaminant Concentration Notes 

Robinson Rubber Products . 

12-18-73 phenol 1.0 ug/1 

12-27-73 1.2 

1-03-74 1.2 

1-08-74 1.0 

1-16-74 1.1 

1-30-74 1.1 

2-05-74 1.1 

5-22-74 0.62 
• 

1-22-74 1.2 

1-03-74 1.2 

12-11-74 1.1 

Minnesota Rubber 12-18-73 phenol .008 mg/1 

12-27-73 .009 

1-03-74 <.002 

1-30-74 <.002 

2-05-74 <.002 

• 1-16-74 <.002 

1-22-74 <.002 

1-08-74 .003 

12-11-73 <.002 

Food Products Inc. (Food Producers) 

12-18-73 phenol .002 

12-27-73 <.002 

1-03-74 <.002 

1-16-74 .006 

1-30-74 .013 
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Name Date Contaminant Concentration Notes 

Food Products, Inc. (Food Producers) cont. 

2-05-74 <.002 mg/1 

1-22-74 <.002 

1-08-74 <.002 

12-11-73 <.002 

Prestolite Well (W 50) 8-16-79 5 PAHs below 
detection 

biphenyl 12 ng/1 

PA 99 

• 
F1 94 

1,2-BA 36 

BaP 40 

BbFl 48 

ipp 30 

TOG 5.0 mg/1 

DOC 5.8 mg/1 

phenols 22 ug/1 

0 
Hedberg-Freidheim, Lake Augmentation Well 7 

8-01-79 DOC 3.1 mg/1 

TOC 2.7 mg/1 

phenol 12 ug/1 9 PAHs below 
detection 

bi phenyl 65 ng/l 

F1 22 ng/1 

phenols 12.0 ug/1 

TOC 2.7 ing/1 

DOC 3.1 mg/1 
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Name Oate CoMlain-inant Concentration Notes 

1-09-79 2 PAHs helow 
detection 

P 240 ng/l 

F1 29 ng/l 

BPR 1.0 ng/l 

ipp 0.31 ng/l 

Bloomington Well j?1 1-17-80 16 PAHs below 
detection 

BP 10 ng/l 

A 8.7 ng/l 

• PA 26 ng/l 

1,2,6,7 tHP 34 ng/l 

Bloomington Well #2 6-20-80 16 PAHs below 
detection 

A 2.8 ng/l 

P 82 ng/l 

F1 0.79 ng/l 

3-4-80 17 PAHs below 
(2 samples-same day) detection 
high conc. chosen 

• 

high conc. chosen 
2 MN 24 ng/l • 
F1 1.4 ng/l 

Pr 0.67 ng/l 

1-17-80 19 PAHs below 
detection 

A 8.1 ng/l 

B1 oomi ngton Wei 1 if3 6-20-80 16 PAHs below B1 oomi ngton Wei 1 if3 
detection 

A 1.5 ng/l 

- P 88 ng/l 

F1 0.73 ng/l 
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Contami nairt Concentration Notej 

Blooinington Well 11^3 cont. 
3-4-80 13 PAHs below 

detection 

1-17-80 

BP 9.6 ng/1 

A 1.9 ng/1 

1,2,6,7 tHP 106 ng/1 

F1 8.2 ng/1 

1,2-BA 4.5 ng/1 

BaP 5.7 ng/1 

BPR 7.1 ng/1 

A 8.4 ng/1 

A 5.8 ng/T 

P 36 ng/1 

F1 1.4 ng/1 

19 PAHs below 
detection 

B1oomington Well #4 6-20-80 16 PAHs below 
detection 

(2 samples-same day) 
high conc. chosen 

3-04-80 15 PAHs below 
detection 

BP 

PA 

1,2,6,7 tHP 

F1 

BPR 

6.2 ng/1 

14 ng/1 

43 ng/1 

1.9 ng/1 

9.3 ng/1 

1-17-80 19 PAHs below 
detection 

1,2,6,7 tHP 25 ng/1 
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Name Date Contaminant Concentration Notes 

Minnetonka Well IfS 5-12-80 

A 
F1 

23 ng/1 
2.2 ng/1 

17 I'AHs below 
detection 

1-lO-SO 

PA 4.8 ng/1 

19 PAHs below 
1 detection 

(2 sampl es-sanie day 
high conc. chosen) 

5-24-79 

BP 
PA 
F 
F1 

2.9 ng/1 
3.0 ng/1 
5.2 ng/1 
0.92 ng/1 

16 PAHs below 
detection 

o Minnetonka Well #7 6-12-80 

1-10-80 

FL 
PR 

0.56 ng/1 
0.63 ng/1 

2.2 ng/1 

17 PAHs below 
detection 

19 PAHs below 
detection 

Minnetonka Well #11 6-12-80 

P 
F1 

23 ng/1 
1.5 ng/1 

17 PAHs below 
detection 

o 

1-10-80 

PA 
BPR 

6 ng/1 
18 ng/1 

18 PAHs below 
detection 

o 10-19-79 

BP 
PA 

11 ng/1 
,10 ng/1 

9 PAHs below 
detection 

5-24-79 

2 MN 
PA 
F 
F1 

24 ng/1 
1.8 ng/1 
2.7 ng/1 
1.8 ng/1 

13 PAHs below 
detect ion 

Minnetonka Well #12 6-12-80 17 PAHs below 
detection 

n 
BPR 

0.84 ng/1 
4.7 ng/1 
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Name Date Contaminant Concentrat ion Notes 

Minnetonka Well //12 continued 

1-10-80 

BP 
PA 

3.3 ng/1 
18 ng/1 

18 PAHs belov/ 
detection 

5-24-79 

BP 
PA 
F 
F1 
CH 

4.1 ng/1 
5.6 ng/1 
12 ng/1 
3.1 ng/1 
11 nq/1 

12 PAHs below 
detection 

• 

Minnetonka Well ^tl3 6-12-80 

2MN 
F1 

28 ng/1 
0.87 ng/l 

17 PAHs below 
detection 

1-10-80 

A 2.4 ng/1 

19 PAHs below 
detection 

5-24-79 

2MN 
PA 
F1 

17 ng/1 
2.8 ng/1 
6.8 ng/1 

14 PAHs below 
detection 

Minnetonka Well i¥13a 6-12-80 

F1 0.48 ng/1 

18 PAHs below 
detection 

• 

1-10-80 

PA 
CH 

9.9 ng/1 
4.6 ng/1 

18 PAHs below 
detection 

Minnetonka Well #14 6-12-80 

F1 
BbFl 

0.46 ng/1 
0.52 ng/1 

17 PAHs below 
detection 

1-10-80 

PA 13 ng/1 

19 PAHs below 
detection 
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Name Date Contami nant Concentration Notes 

Minnetonka Well #14 continued 

5-24-79 

2MN 
OP 
PA 
F 
F1 
9,10 B PA 
BPR 
ipp 

51 ng/1 
2.9 ng/1 
13 ng/1 
1.6 ng/1 
12 nq/1 
1.3 ng/1 
12 ng/1 
0.91 nq/1 

9 PAlls below 
detection 

Minnetonka Well #14a 1-10-80 
PA 3.9 ng/1 

19 PAMs below 
detection 

• 

Minnetonka Well #15 6-12-80 

BPR 4.8 ng/1 

18 PAHs below 
detection 

1-10-80 

A 1.5 ng/1 

19 PAHs below 
detection 

10-19-79 

BP 
PA 

7.5 ng/1 
4.7 ng/1 

9 PAHs below 
detection 

Minnetonka Well #15a 6-12-80 

1,2,6,7 tHP 
F1 

14 ng/1 
0.58 ng/1 

17 PAHs below 
detection 

• 1-10-80 

ipp 4.7 ng/1 

19 PAHs below 
detection 

North Jr. High 
(2 samples-same day) 

5-24-79 

BP 
PA 
F 
F1 

2.5 ng/1 
2.8 ng/1 
5.8 ng/1 
1.3 nq/1 

13 PAHs below 
detection 

Robbinsdale Well #2 6-4-80 

PA 
F1 

1.9 ng/1 
3.3 ng/1 

17 PAHs below 
detection 

1-24-80 

PA 
9,10 B PA 

10 ng/1 
9.5 nq/1 

18 PAlls below 
detection 
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Date Coritanifiiant ConceritratTon Notes 

Robbinsdale Well #2 continued 

5-31-79 

A 
PA 
F1 
PR 
1.2.3.4-D 

3.1 ng/1 
11 ng/1 
4.6 ng/1 
0.6 ng/1 
2.2 ng/1 

10 PAHs below 
detection 

Robbinsdale Well #3 6-04-80 

1-24-80 2MN 
PA 
F1 
1,2,3,4-0 

15 ng/1 
18 ng/1 
4.8 ng/1 
5.5 ng/1 

19 PAHs below 
detection 

• 
5-31-79 

BP 
PA 
F1 

3.6 ng/1 
5.2 ng/1 
5.6 ng/1 

12 PAHs below 
detection 

Robbinsdale Well #4 6-04-80 

F1 2.8 ng/1 

18 PAHs below 
detection 

5-31-79 

BP 
PA 
F1 

3.6 ng/1 
5.2 ng/1 
5.6 ng/1 

12 PAHs below 
detection 

• 

Robbinsdale Well #5 6-04-80 

F1 , 0.68 ng/1 

18 PAHs below 
detection 

1-24-80 

BP 

\ 

5 ng/1 

18 PAHs below 
detection 

10-19-79 

BP 8.3 nq/1 

18 PAHs below 
detection 

Robbinsdale Well #1 1-24-80 

PA 7.3 ng/1 

19 PAHs below 
detection • Richfield Well 6-04-80 

2MN 32 ng/1 

18 PAHs below 
detect ion 

1-24-80 

PA 6.9 ng/1 

19 PAHs below 
detection 
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Name Date Contaminant Concentration Notes 

Richfield We11 i3 6-04-80 

P 
F1 

2.2 ng/1 
4.9 ng/1 

17 PAHs below 
detection 

1-24-80 

Ace 
BP 

27 ng/1 
5 ng/1 

18 PAHs below 
detection 

Richfield Well #2 1-24-80 20 PAHs below 
detection 

Richfield Well #4 6-04-80 19 PAHs below 
detection 

1-24-80 20 PAHs below 
detection 

Richfield Well #5 1-24-80 

F1 7.5 nq/1 

19 PAHs below 
detection 

Richfield Well #6 6-04-80 

PA 
F1 
PR 

2.1 ng/1 
4.8 nq/1 
2.0 ng/1 

16 PAHs below 
detection 

1-24-80 

1.2,3,4-D 3.9 ng/1 

19 PAHs below 
detection 

• 

Richfield Well #7 6-04-80 

F1 3.8 ng/1 

18 PAHs below 
detection 

1-24-80 

p 17 ng/1 

19 PAHs below 
detection 

Hopkins Well #1 6-18-80 

PA 
F1 
PR 
B(k)Fl 

14 ng/1 ' 
2.1 ng/1 
4.1 ng/l 
9.0 ng/1 

15 PAHs below 
detection 

1-17-80 

BP 
A 
1,2,6,7 tup 
9,10 BA 
BPR 

8.6 nq/1 
8.8 nq/1 
24 nq/1 
3.1 nq/1 
45 ng/1 

15 PAHs below 
detection 
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Name Date Contaminant Concentration Notes 

Ho|)kin^ VJell #1 continued 

5-31-79 

PA 
P 
F1 

5.4 ng/1 
10 ng/1 
.58 ng/1 

11 PAHs below 
detection 

Hopkins Well #3 5-31-30 
(2 samples-same day 
highest conc. reported) 

A 
P 
F1 
1,2 BA 

6.2 ng/1 
3.6 ng/1 
32 ng/1 
.91 ng/1 

11 PAHs below 
detection 

• 

Hopkins Well #4 6-18-80 

F1 
BbFl 

1.5 ng/1 
0.53 ng/1 

16 PAHs below 
detection 

3-04-80 

BP 
P 
1,2,6,7 tHP 
F1 
PR 

8.6 ng/1 
12 ng/1 
43 ng/1 
5.3 ng/1 
.50 ng/1 

15 PAHs below 
detection 

• 

1-17-80 

BP 
A 
1,2,6,7 tHP 
F1 

' 9.8 ng/1 
9.5 ng/1 
20 ng/1 
6.7 ng/1 

16 PAHs below 
detection 

5-31-79 

PA 
F1 

4.8 ng/1 
290 ng/1 

13 PAHs below 
detection 

Hopkins Well i^5 6-18-80 

F1 9.4 ng/1 

18 PAHs below 
detection 

3-04-80 

BP 
A 
1,2,6,7 tHP 
F1 

6.6 nq/1 
2.8 ng/1 
22 ng/1 
1.0 ng/1 

16 PAHs below 
detection 
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Name Date ConLannnont Concentration Notes 

Hopkins Well //5 continued 

1-17-80 

BP 
A 

6.4 ng/1 
7.6 ng/1 

18 PAHs below 
detection 

5-31-79 

PA 
F1 
1,2 BA 

14 ng/1 
3.9 ng/1 
2.6 nq/1 

12 PAHs below 
detection 

Hopkins Well #6 6-18-80 18 PAHs below 

o 
F1 0.72 ng/1 

o (2 samples same day 3-04-80 
highest conc. reported) 

14 PAHs below 
detection 

BP 
A 
1,2,6,7 tHP 
F1 
9,10 BPA 
BPR 

9.6 ng/l 
25 ng/1 
19 ng/1 
2.8 ng/1 
9.1 ng/1 
2.7 ng/1 

6 PAHs below 
detection 

5-31-79 

BP 
PA 
F1 

6.9 nq/1 
4.7 ng/1 
.82 ng/1 

12 PAHs below 
detection 

o City Hall Distribution 5-31-79 

PA 
F1 
1,2 BA 
PR 

18 ng/1 
7.9 ng/1 
6.2 nq/1 
18 ng/1 

11 PAHs below 
detection 

6-06-80 

FL 4.4 ng/1 

18 PAHs below 
detection 

2-07-80 

2MN 25 ng/1 

18 PAHs below 
detection 

NON-RESPONSIVE 
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Contaminant Concentration Name Date Notes 

Methodist Hospital, SLP 

6-06-80 13 PAHs below 
detection 

BP 1200 ng/1 
A 6.5 ng/1 
PA 240 ng/1 
P 960 ng/1 
F1 110 rig/1 
BbFl 0.34 nq/1 

1-14-80 

O 
BP 
PA 
1,2,6,7 tHP 
F1 
1,2 BA 
CM 

180 ng/1 
140 ng/1 
1200 ng/1 
6.7 ng/1 
7.5 ng/1 

14 PAHs below 
detection 

5-14-79 

Ace 
BP 
PA 
P 
F1 
1,2 BA 
BaP 

69 ng/1 
79 
9.8 
28 
3.6 
3.0 
2.9 

8 PAHs below 
detection 

O 4-26-79 

Ace 
PA 
P 
F1 

35 ng/1 
7.3 
26 
1.7 

11 PAfis below 
detection 

F1 
1,2 BA 
BaP 
BeP 

8.5 ng/1 
9.6 ng/l 
9.3 ng/1 
12 ng/1 

11 PAHs below 
detection 

NON-RESPONSIVE 

NON-RESPONSIVE 

NON-RESPONSIVE 



(16) NfiOll (sodiuin hydroxide) discharged formerly in wastewater, 
and groundwater ratio Na:Cl locally approx. 2:1 (cf. road salt 
<1:1). 
(17) DCiC (dissolved organic carbon) "natural" groundwater levels 
apparently 1-3 mg/1. ' 
(18) Nitrogen in groundwater enters area from W as nitrate, 
appears in contaminated area mostly as ammonia (total N approx. 
5 mg/l). 
(19) Preferential movement of more soluble compounds; 

We 11 

W6 

WlOl 

Aquifer 

Drift 

Location 

On Site 

Ratio BaP:Phenol 

Approx." 1:1 

Platteville E of Site Approx. 1:1,000 
4,000 ft 

(Note: Phenol solubility approx. 10^ times BaP's.) 

(20) Drift groundwater at S and to S of Site most severely 
contaminated. 
(21) hydrocarbon fluid phase in drift moves downward relative to 
aqueous phase. 
(22) Buried valleys to S and E of Site expose St. Peter sandstone. 
(23) Contaminants moved at least 4,000 ft to buried valley to E of 
Site. 
(24) TOC (total organic carbon) in "source fluid" 6,000 mg/1; at 
buried valley to E, groundwater DOC = 2 mg/1. 
(25) Contaminant pattern in bedrock aquifers is complex. 
(26) Multi-aquifer wells in area number at least 25. 
(27) Downward flow of 20-150 gpm observed in 5 of these wells (4 
wells with observed contamination). 
(28) Prairie du Chien contaminant transport rapid due to high 
transrr issivity, low effective porosity (solution channels). 
(29) rrairie du Chien-Jordan gradient locally controlled by 
pumpage and multi-aquifer well injection. 
TTol FdC-J wells up to 2 miles N of Site found contaminated in 
1978. 
(31) PdC-J water levels August 1977 also indicated movement to N. 
(32) Shutdown of municipal PdC-J wells since 1978 possibly altered 
contaminant transport. 

-24-



'Name Date 
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Contain 1 nanL Concentrdtion Notes 

(5 samples same day 10-24-79 
highest conc. reported) 

Ace 
n 
1.2 BA 

09 ng/1 
13 ng/1 
13 ng/1 

0 PAHs below 
detection 

2-05-80 

1-22 

2MN 23 
1,2,6,7 tHP 16 
F1 19 
CH 3.5 
BPR 20 
BeP 11 

20 PAHs below 
detection 

14 PAHs below 
detection 

6-13-80 

BP 
PA 
F1 
1,2 BA 
BaP 

6.7 ng/1 
4.7 ng/1 
1.1 ng/1 
5.8 ng/1 

14 PAHs below 
detection 

6-13-80 17 PAHs below 
detection 

• 

2-05-80 

F1 
9,10 BPA 

2MN 

4.1 ng/1 
12 ng/1 

20 PAHs below 
detection 

11 nq/1 

5-13-80 

16 PAHs below 
detection 

2-05-80 

2MN 
F1 
1,2,5,6 DBA 

1 

21 ng/1 
8.0 nq/1 
4.9 ng/1 

20 PAHs below 
detection 

NON-RESPONSIVE 

NON-RESPONSIVE 

NON-RESPONSIVE 

NON-RESPONSIVE 

NON-RESPONSIVE 
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Name Date Contaminant Concentration Notes 

1 

1-22-80 
BP 
PA 
CH 
1,2,3,4 DBA 

6.0 ng/1 
9.5 ng/1 
3.9 ng/1 
11 ng/1 

16 PAHs detected 

Schlampps, 29th and Hennepin Ave., Minneapol i s • 6-25-80 

2MN 
PA 
F1 

45 ng/1 
220 ng/1 
0.88 ng/1 

16 PAHs detected 

• 

2-07-80 
Ace 25 ng/1 

18 PAHs detected 

Norris Creamery, Minneapolis 

6-25-80 
P 
F1 
CH 

Ace 
F1 
9,10 BPA 

30 ng/1 
0.96 ng/1 
13 ng/1 

24 ng/1 
6.8 ng/1 
9.8 ng/1 

16 

16 

PAHs detected 

PAHs detected 

Lake Harriet, N.W. corner of Lake Minneapolis 

• 6-25-80 
P 
F1 
PR 

27 ng/1 
0.98 ng/1 
1.0 ng/1 

16 PAHs detected 

2-06-80 
Ace 21 ng/1 

18 PAHs detected 

Muningswear Building, Minneapolis 

6-25-80 
2 MN 
F1 

56 ng/1 
0.71 ng/1 

17 PAHs detected 

2-07-80 18 PAHs detected 

2-07-80 B(j)n 29 ng/1 

NON-RESPONSIVE 



*d Dev 

Dev 

; *d Dev. 

pd Di^V 

• V 

d li'V 

(i lu -

TAhLE 6 
ULTIMATE ANALYSIS OF PEA'i dULIDS Wt % 

GOP-1 

43.97 
0.304 

4.09 
0.042 

0.83 
0.113 

0.1409 
O.OOOi 

47.69 
0.327 

56.42 
0.622 

i .47 
0.050 

d.88 
v'.085 

0.W44 
0.006 

.13. 
•l-.O 

G0P~2 GOP-3 

42.76 
0.050 

. . -f u 

:.057 

0.91 
0.106 

0.1733 
0.005 

48.53 
0.130 

64.00 
0.905 

1.15 
0.007 

0.70 
0.021 

0.0844 
0.008 

0.60 
0.9C5 

; d . 51 
0. i 3 

44.53 

H.15 
0.050 

0.93 
0.014 

0.1369 
0.003 

45.83 
0.357 

*54.73 
*0.021 

*3.93 
*0.050 

*1 .35 
*0.028 

*0.3742 
*0.010 

*32.59 
*0.06 2 

6 7.30 
0.(^2 

J 4 ^ JLfk 

G0P-4B 

4 5 ..8'' 

4.33 
0.071 

0.91 
0.028 

0.146 0 
0.002 

44.10 
1.021 

39.43 
4.957 

1.10 
0.13H 

0.71 
0.000 

0.2464 
0.012 

19.79 
4.9 59 

69.38 
5.501 

GOi L 

45,41 
W. /V'.: 

4.16 
0.099 

1.05 
0.014 

0.1715 
0.016 

44.21 
0.307 

51.04 
12.473 

0.65 
0.262 

0.46 
0.000 

0.3524 
U . 

18.53 
12.476 

72.72 
3 .04 

^ ±- "t JUL. 
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• 

1-452-124 D 
/i/,A 

TABLE 1. REVISED RESULTS OF ANALYSIS FOR BENZENE EXTRACTABLE ORGANICS 

GCA 
Control 

No. 
Sample 
I.D. 

Sample 
Tag 

Number 
Percent 
Moisture 

Sample 
Weight 

(dry.g.) 

Benzene 
I'lxtractab] 

(mg/kg)' 

llbib 10/18-3-4'-6'-ST-l b 76.4 3.5 5400 

27676 10/18-4-6'-8'-ST-l b 18.8 12.2 < 250 

27677 10/l8-5'-8'-10'-ST-l b 36.7 9.6 1600 

27684 10/29-3-4'-6'-PE138 b 18.1 12.4 6200C 

27838 11/8-2-2'-4'-PB140 b 6.5 14.0 17000^ 

27839 11/8-3-4'-6'-PB140 b 5.4 14.2 < 210 

• 
27840 11/8-4-6'-8'-PB140 b 22.5 11.6 < 260 

27841 ll/8-6-13'-15'-PB140 b 8.9 13.7 < 220 

27915 11/17-2-8'-10'-PB144 b 21.1 11.8 • 400 

27916 ll/7-3-13'-15'-PB144 b 77.4 2.3 6700d 

27919 11/17-7-28'-30'-PBJ^ b 11.3 13.4 < 220 

35371 PB-143-i'/l 000103 81.9 2.7 33000 

35372 PB-143-//2 000104 64.3 5.3 4800 

35373 PB-143-<'3A 000105 49.8 7.5 < 400 

35374 PB-143#3B 000106 46.6 8.0 < 370^^ 

35375 PB-143#5 000109 12.0 13.2 < 230 

35376 PB-143-#10 000110 18.8 12.2 < 250 

• 
35377 B-145-#l 000201 32.1 10.2 42000 

• 35378 B-145-#2 000202 78.6 3.2 120000 

35379 B-145-#3 000203 45.6 8.2 390 

35380 B-145-/M 000204 10.8 13.4 1100 

35381 B-145-)'/6 000206 15.6 12.7 < 240 

35382 B-145-#7 000207 17.8 12.3 < 240 

35393 B-146-2 (2.5 - 4.5') 000121 8.4 14.0 600 

35394 B-146-3 (8.0' - 10') 000123 10.5 13.4 2700 

35395. B-146-4 (13' - 15') 000122 35.2 9.7 270 

(continued) 



TABLE 1. REVISED RESULTS OF ANALYSIS FOR BENZENE EXTRACTABLE ORGANICS 
(continued) 

GCA 
Control 

No. 
Sample 
I.D. 

Sample 
Tag 
Number 

Percent 
Moisture 

Sample 
Weight 

(dry,g.) 

Benzene 
Extractables 
(mg/kg)® 

35396 B-146-7 (28' - 30') 000124 65.3 5.2 1500 

35397 B-146-8 (33' - 35') 000125 2.0 14.7 100 

35398 B-146-10 (43' - 45') 000126 0.1 15.0 < 200= 

35399 B-146-12 (48' - 50') 000127 ]3.2 13.0 < 230 

35400 B-146-15 (58' - 60') 000129 6.1 14.1 < 210 

35401 B-147-3 (13' - 15') 000211 
1 

72.4 4.1 3000 

35402 B-147-4 (18' - 20') 000212 37.8 9.3 2000 

35403 B-147-5 (23' - 25') 000213 10.9 13.4 1900= 

35404 B-147-7 (33' - 35') 000214 15.4 12.7 120 

35405 B-147-8 (38' - 40') 000216 12.1 13.2 < 230 

35406 B-148 (13' - 15') 000132 63.0 5.5 < 550 

35407 • B-148 (18' - 20') 000133 53.5 7.0 < 430 

35408 B-148 (23' - 25') 000134 22.2 11.7 210 

35409 B-148 (33' - 35') 000135 13.4 13.0 1000 

35410 B-148 (45' - 47') 000137 ]1.2 13.3 26000 

35411 B-148-13 (53' - 55') 000138 8.6 13.7 < 220 

35412 B-148-14 (53' - 60') 000139 14.5 12.8 < 230 

35413 B-149-3 (13' - 15') 000219 13.8 12.9 < 230 

^Results based on sample dry weight; values have been method blank corrected. 

No tag number available. 
c i Results based on mean of replicate extraction and analysis. 

'^Results based on mean of replicate gravimetric measurements. 



Project 1-A52-12A D 

TABLE 2. QUALITY CONTROL DATA: RESULTS OF ANALYSIS OF METHOD BLANKS FOR 
BENZENE EXTRACTABLE ORGANICS 

iQC Number Gravimetric Residue (mg) 

865 

879 

890 

905 

906 

3.0 

0.2 

2.0 

2.2 

0.6 

X = 1.6 

TABLE 3. QUALITY CONTROL DATA: PRECISION OF REPLICATE 
GRAVIMETRIC DETERMINATIONS 

GCA 
Control 

No. 

Gravimetric Residue (mg) 

B Percent Difference® 

27684-A 

27684-B 

27684-C 

84 

73 

76 

83 

68 

76 

1.2 

7.1 

0.0 

A - B 
Percent difference = (A+B)/2 X 100 

2.8 
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TABLE 4. QUALITY CONTROL DATA: PRECISION OF REPLICATE 
ANALYSIS FOR BENZENE EXTRACTABLE ORGANICS 

GCA Gravimetric Residue (mg/kg) 
Control 

No. A B C X RSD (%) 

27684 5800 6800 6100 6200 8.3 

35398 < 200 < 200 < 200 < 200 NA 

^ 35374 < 370 < 370 < 370 < 370 NA 

35403 

s 

2000 1900 430®' 1900 5.3b 

RSD = Relative standard deviation. 

Data rejected as outlier based on Dixon's test for extreme observations (Code of 
Federal Regulations, U.S. Environmental Protection Agency. 40 Part 60. Standards 
of Performance for New Stationary Sources. Appendix A. Reference Methods, U.S. 
Government Printing Office, Washington, D.C. Revised as of 1 July 1981). 

Reported value based on percent difference calculation, where percent 
difference = A - B 

(A+B)/2. 

NA = Not applicable. 



i 
Table 6 

SLP #4 

Scan _# 

Volatiles: 

Tentative 
Identification Purity Fit-

Est. Cone. 
-(•ud/L) 

58 methylene chloride 890 995 12 
153 pentane 911 949 
219 benzene 742 987 1 
220 trichloroethene <1 
304 tetrachloroethene 265 818 <1 

325 trimethylbenzene 837 965 _ ̂  

395 trimethylbenzene 883 993 
397 trimethylbenzene 820 994 

Acid/Base-neutral (sample received broken) 
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Table XVI 

Concentl'ation (ng/1) of PAH^ in Finished and Distributed Waters' 

Compound 
Standish, HE" 
Fin Dist" 

Ludlow. MA" 
Fin Dist" 

Columbus, 0H% 
Fin Dist"*' 

Portland, 
Raw Dist®'9 

Seattle. WA" 
Fin Dist® 

Colorado Springs, CO 
Fin Dist* 

K) 
00 

Ph 5 57 2 3 3 17 8 3300 2 32 3 29 

F1 2 10 1 1 1 13 4 640 3 8 2 6 

Pyr 1 5 1 1 <1 8 6 340 2 2 <1 <1 

1-HP <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

An <1 <1 <1 <1 — — — -- <1 <1 <1 <1 

Ch <1 <1 <1 <1 <1 4 <1 /.6 <1 <1 <1 <1 

B(a)A <1 <1 <1 <1 <1 3 <1 2 <1 <1 <1 <1 

Per <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

B(e)P <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

B('a)P <1 <1 <1 <1 <1 — <1 <1 <1 <1 <1 <1 

B(ghi)P <1 <1 <1 <1 <1 2 <1 <1 <1 <1 <1 <1 

D(b)F <1 <1 <1 <1 <1 4 <1 3 <1 <1 <1 <1 

B(k)F <1 <1 <1 <1 <1 3 <1 <1 <1 <1 <1 <1 

D1B(ah)A <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

IP <1 <1 1 1 <1 <4 <1 <1 <1 <1 <1 <1 

Total 8 72 5 6 4 54 18 4300 7 42 5 35 

< Indicates that the compound may or may not have been present at less than this concentration 
ZoVdflk. 1978 
Sorrel 1, et a1., l§7§ 
Asphalt lining 
Coal tar lining 
Sediment present in water sample 
Taken at the end of a low demand 24" transmission line 



Table VM 

PAHS In Raw and Finished Waters In the United States' (ng/1) 

Compound 

Cincinnati 
OH 

Raw Fin 

Hew Orleans Miami 
LA FL 

Distributed Raw Fin 

Seattle 
ua 

Raw Fin 

Portland 
OR 
Raw 

ColuHdius 
OH 

Fin 

Cape Girardeau 
MO 

Raw Fin 

Wheeling 
WV 

Raw Fin 

Jefferson Parish 
LA 

Raw Fin 

Tucson 
AZ 
Raw 

Ph 14 10 14 6 14 10 12 8 3 14 5 9 4 20 14 10 

F1 <7 <3 <5 <4 <4 <4 <8 4 1 M 1 15 4 25 7 <2 
Pjrr <14 <4 <3 <4 <6 <4 <6 6 <1 9 <1 15 2 18 3 <2 
1-NP <6 <4 b <2 <1 <1 <1 <1 <1 <1 <1 5 <1 5 <2 <2 
An b b b b b b b b b 1 <1 b <1 2 <2 <2 
Ch 4 <1 <1 <1 2 <1 2 <1 <1 <1 8 <1 8 <2 <2 
B(a)A 4 <1 <1 <1 <1 <1 <1 <1 <1 4 <1 9 <1 9 <2 <2 

Per b <1 <1 <1 <1 <1 <1 <1 <1 b <1 <4 <1 7 b b 

B(e)P b <1 <1 <1 <1 <1 <1 <1 <1 b <1 b <1 <14 <2 <2 
B(a)P 9 <1 <1 <1 <1 <1 <1 <1 <1 4 <1 13 <1 12 <2 <2 
B(gh1)P <1 <1 <1 <1 <1 <1 <1 <1 <1 4 <1 9 <1 7 b b 
B(b)F <1 <1 <1 <1 <1 <1 <1 <1 4 <1 16 <1 9 <2 <2 
B(k)F 3 <1 <1 <1 <1 <1 <1 <1 <1 <1 7 <1 3 <2 <2 
DiB(ah)A <1 <1 <1 <1 <1 <1 <1 <1 <1 <I <1 1 <1 <2 <2 <2 
IP <4 <1 <1 <1 <1 <1 <1 <1 <1 <3 <1 <12 <1 <9 <2 <2 

Total 39 10. 14 6 16 10 14 18 4 58 6 107 10 125 24 10 

a Sorrel 1, et.al 
b Not analyzed. 

1979. 
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^ j \ 0 \ j S 

2^^'- " ' VAJ^^ #3 -(^ 
^ CO'TiponncJ. 343 310 

(« 
311 

#6 
312 

0) 
31/ 

Sample Number 

• W @) 
313 314 

* 

W-yd^l 
m 
317 309 

#13 
31o 

/ 
#14 
320 

(O 
319 

1 
. #15 

ii ^ 
Fie"' d 
31 i'.f-

" Naphthalene 99 <13 132 <10 <10 145 <10 <10 13" 11 145 iiet> . f 26 

Acenaphthylene <50 <60 2280 <60 <60 <60 <60 <60 <60 <60 <60 1476 6ij <60 

— Acenaphthene 135 107 6560 <60 <60 <60 <60 <60 <60 91 <50 780 <60 <60 

F1uorene 18 27 2210 <10 <10 <10 <10 <10 <10 <10 <10 249 12 <10 

Phenanthrene <10 <10 2210 <10 <10 <10 <10 <10 <10 <10 17 11.3 45 59 

, Anthracene <31 <31 1300 <31 <31 <31 <31 <31 <31 <31 <31 362 <3i <31 

Fluoranthene <1 6 716 <1 <1 <1 4 <1 <1 <1 2 532 <1 1 

Pyrene 2 10 603 <2 <2 <2 <2 <2 <2 <2 6 360 4 <2 

Benzo(a) 
anthracene » 

<1 <1 4 <1 <1 <1 <1 <1 1 <1 <1 9 <1 <1 

Chrysene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 5 <2 <2 17 
« 

Benzo(k) 
fluoranthene 

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

3enzo(a) 
pyrene 

<1 <1 <2 <1 <1 <1 <1 <1 <1 <1 <1 <2 <1 <1 

Di benzo(a,h) 
anthracene 

<1 <1 <4 <1 <1 <1 <1 . . <1 <1 <1 <1. <3 <1 <1 

Benzo(g,h,i)pery- •. 
lene, 7-12-climethyl 
benzo(a)anthracene 

<1 <1 <l 0 <1 41 <I <1 <1 <1 <) <1 

• 
All concentrations are expressed in parts per tril1 ion 



WATER ANALYSIS 
WELL NO. 5 - ST. IXDUIS PARK 

SAMPLE OF AUGUST 17, 1981 

* All concentrations are expressed in parts per trillion 

PNA Compound 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benza{a)anthracene 

•> Benzo(a)pyrene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Chrysene 

Serco 

Dibenzo(ah)anthracene 

Fluoranthene 

Fluorene 

Naphthalene 

Phenanthrane 

Pyrene 

<55 

940 

1000 

28 

130 

<12 

<3.7 

16 

<32 

600 

** 

<27 

2600 

770 

** Coelutes with acenaphthene 

*** Peak shoulder interference 

O-

^ s/zo/fil. 

Iowa 

4010 

1169 

402 

24 

<1 

<1 

<i 

21 

<1 

591 

1432 

<40 

1497 

351 

Iowa 

3905 

713*** 

462 

10 

<1 

<1 

<1 

18 

<1 

558 

530 

' <40 

2053 

304 

SO. 



Table 5 (36): PAH in St. Louis Perl; Drinking Water> 1978. 
(ng/1, ppt) 

Well 
Depth 

(feet) A P FI BaP BghiPE OPP N 

SLP #3 236 < 1.9 < 47 <0.9 <1.1 < 4.4 <1.1 < 10 

SLP #4 500 <1.9 < 47 4.5 <1.1 < 4.4 <1.1 < 10 

SLP #5 465 <1.9 < 47 < 7.4 <1.0 < 4.1 <1.2 < 10 

SLP #6 480 <1.9 < 47 < 1.0 <1.0 < 4.8 <1.5 < 10 

SLP #7 446 11.4 104 7.4 <1.1 < 4.4 <1.1 < 10 

SLP #8 507 <1.9 < 47 < 0.8 <1.1 < 4.4 <1.1 < 10 

SLP #9 473 12.2 199 21.1 <1.1 < 4.4 <1.1 < 10 

SLP #10 500 100 800 450 <1.1 < 9.8 <2.1 -

SLP #10 500 54 486 152 1.3 4.4 <1.2 80 

SLP #11 
/ 

1000 <1.9 < 47 <0.9 <1.1 < 4.5 <1.1 < 10 

SLP #12 1095 <1.9 < 47 < 0.9 <1.1 < 4.5 <1.1 < 10 

SLP #13 1040 <1.9 < 47 1.0 <1.1 < 4.5 <1.2 < 10 

SLP #13 1040 <1.9 < 47 < 0.9 <1.2 < 4.9 <1.1 < 10 

SLP #14 485 6.3 < 47 4.2 1.8 5.5 2.2 < 10 

SLP #14 485 6.3 < 47 2.4 <1.2 5.4 <1.1 < 10 

SLP #15 503 190 750 390 <1.2 < 10.7 <2.4 -

SLP #15 503 241 1221 292 1.5 6.8 2.0 160 

SLP #16 500 <1.9 < 47 <0.8 <1.1 < 4.4 <1.1 < 10 

Key; : < = less than detection limit. A = anthrancene, P = pyrene, FI = 

fluoranthene, BaP = benzo(a)pyrene, BghiPE = ben2o(a,hji)perylene, OPP = 0-
phenylenepyrene, N = naphthacene. 
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A. 

Table 21 

PAHs IN WATER SAMPLES FROM W13 

Analysis by WRD 

Compound 

naphthalene 

acenaphthylene 

acenaphthene 

phenanthrene 

anthracene 

fluoranthene 
pyrene 

chrysene 

benz(a)anthracene ' 

benzo(a)pyrene 

dibenz(a,h)anthracene 

indeno(l,2,3-C,d)pyrene 

benzo(ghi)perylene 

WRD of uses 
(nq/1) 

220,000 

<5,250 f . /' i/t-j' 

<5,250<»-( ^,000,ceo hij 6C/MS 

6,300 (plO.OOO 

6,600 Iff 000 

420,000 

500,000 

360 '^(pO 

300,000 

160,000 ' 
i6;^oo /('jOoo 
27,000 ^ 

92,000 

B. Amines & Heterocyclics in Water Samples from W13 

2-methylpyridine 41 
benzeneamine 705 

4-methylbenzeneami ne 647 

3-methylbenzeneami ne 297 

2-methylqui nolene 21 
benzo(h)quinolene 7 
acridine 106 

benzo(f)quinolene 2 

4-azafluorene 13 

10/81 



IV. 

enought feo detect and quantify compounds present in the 
water. 

Given these differences, it is inappropriate to compare "total 
PAH concentrations" reported by CH2M HILL with those reported 
by other laboratories. Where specific compounds are reported 
by several laboratories, the results can be roughly compared, 
subject to differences in test procedures (e.g., potential 
coelution of some compounds in HPLC makes exact comparison 
of HPLC and GC/MS data difficult). 

Available data indicates that the analytical technique used 
by CH2M HILL yields similar results to those reported by 
other laboratories. The data suggest that HPLC techniques 
are more sensitive for high molecular weight compounds and 
less sensitive to the low molecular weight compounds. Data 
from other laboratories using GC/MS procedures are similar 
to those reported by CH2M HILL. 

DATA SUMMARY - ACID FRACTION, VOLATILES, TOC., INORGANICS 

All well water samples collected in the first round of well 
sampling were analyzed for acid fraction compounds. Other 
than W-13, the only acid fraction compound detected was 
phenol, at concentrations ranging from 0.12 to 0.26 ug/1. 
W-13 contained several acid fraction compounds, totalling 
about 35 mg/1. 

Samples from Wells SLP-15 and W-13 were analyzed for volatile 
compounds during the first round of sampling. No volatile 
compounds were reported at SLP-15. The following volatile 
compounds were measured in the water fraction of the sample 
from W-13: 

/ 

Compound Concentration (ppb). 

Benzene 1,040 
Toulene 1,010 
Ethyl Benzene 220 
Xylene (total isomers) 715 

During the second round of.well sampling, TOC was measured 
in selected water samples: 

Well Number TOC mg/1 

W2 4.01 
W70 4.44 
WlOO 4.75 
W112 6.49/3.78 
SLP-9 3.93 
SLP-15 9.47 

Project Element D 
-8-



During the first round of well testing, selected inorganics 
were measured in a water Scunple from SLP-15: 

Compound Concentration (mg/1) 

NH. 0.3 
CO, 0 
so;: 16.8 
Fe* 0.62 
Mn 0.07 
Mg 30.0 

SPECIAL NONTARGET ANALYSIS 

At two times during the project, CH2M HILL's chemist per
formed special searches of GC/MS data files to identify com
pounds other than those targeted in the QA/QC Project Plan. 
Several compounds were tentatively identified from a computer 
search of the major peaks in the chromatograms. The compounds 
listed exhibited high computer calculated fit and purity 
correlations when compared to the National Bureau of Standards 
Mass Spectral Library. The compounds were quantitatively 
estimated (see Chemists Report for Sampling Round 1). 

Compounds tentatively identified in the two special searches 
are summarized as follows: 

SLP-5 First Round of Well Sampling and Analysis 

Estimated Concentration 
Compound ng/1 

Methyl Substituted - 2,3-DUiydro-lH-Indene 

Isomer *1 210 
Isomer *2 360 

Methyl Substituted IM-Indene 

Isomer #1 180 
Isomer *2 340 

Methyl Substituted - Benzo (b) Ihiophene 

Isomer #1 160 
Isomer *2 130 

C^-Alkyl Substituted Naphthalene 

Is(per #1 180 
Isomer #2 780 
Isomer #3 490 
Isomer #4 320 

Project Element D 
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Dtbenzoiuran 

Isomer ifl-
Isomer 
isomer #3 

Compounds^ 
_T.<P.ntl£led 

C^-2,3-Dil»ydro-H-Indene 

Isomer *3-
isomer #2 
Isomer #3 

C^-benzofuran 

isomer »3-
isomer #2 
isomer #3 

C^-H-Indene 

Isomer #1 
Isomer #2 

C^-Benzofuran 

Isomer #3-
Isomer #2 
Isomer #3 

C^-Betizothiophwe 

Isomer #2 
Isomer #2 

C^-Naphthaletie 

Isomer #3. 
Isomer #2 
Isomer *3 
Isomer 
Isomer 

C -Dlbenzofu*'®'^ 
1 

Isomer #3 
#2 

Pbei 

Isomer 

^tvanthrene/Anthracene 

3,600 

150 
400 
300 

Estimat®*' 

CoocenttaXiSSL2Sli-

130 
130 
290 

uo 
120 
90 

160 
300 

M) 
30 
50 

90 
70 

100 
170 
90 
100 
130 

130 
160 

Project^Element 
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! 
Isomer #1 110 I 
Isomer «2 20 { 
Isomer *3 100 

* This sa^le from SLF-15 was the feed-water sample to the GAC pilot system on day 42 of 
operation (Calgon System), as described In technical memorandum K. A similar computer 
search for effluent from the first Calgon column found only 5 of these compounds 
totalling less than 9 ng/1. 

DATA INTERPRETATION - PAH ANALYSIS 

Attachment D-4 contains a number of-data summary tables. 
The tcdoles summarizes available analyses for PAH's and other 
coal tar derivatives on water samples from the same wells 
sampled and analyzed by CH2M HILL. 

As discussed earlier, it is difficult to directly compare 
CH2M HILL'S results with those of other laboratories. 
Table D-1 summarizes CH2M HiLL's interpretation of well water 
quality data generated during the well sampling and analysis 
program. 

GLT207/21 

Project -Element D 
-11-
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SPECIFICATION LIST 

PIPING 

C£ 
C5 
CIS 
ceo 
csi 
C£1 
C££ 
C£4 
PI 
PIO 

CARBON STEEL PIPE ̂  HIGH PRESSURE 
CARBON STEEL PIPE - LOW PRESSURE 
GALVANIZED STEEL 
HEAVY STEEL PIPE 
EPOXV LINED CAST IRON 
CEMENT LINED DUCTILE IRON PIPE 
REINFORCED CONCRETE PIPE 
CEMENT LINED CAST IRON PIPE 
PVC 
PVC FOR LOW PRESSURE UNDERGROUND GAS SERVICE 

VALVES 

1.14 IRON BODY DOUBLE DISC GATE VALVE ' • 
3. 1£ WAFER BUTTERFLY VALVE' 
4.03 BALL VALVE 
6.08 PLUG VALVE 
8.05 ' WAFER CHECK VALVE 
8.06 REDUCED PRESSURE BACKFLOW PREVENTER 
£1.95 AIR RELEASE VALVE 
£3.£9 SIGHT FLOW INDICATOR 
£5.££ £" SPRAY NOZZLE 
31.07 RUBBER WATER HOSE 
31.££ RUBBER WATER HOSE W/ BLACK SYNTHETIC RUBBER COVER 
3£.03 QUICK DISCONNECT ADAPTER - MALE 
3£.04 QUICK DISCONNECT ADAPTER - FEMALE 
3S.09 QUICK DISCONNECT ADAPTER 

MISCELLANEOUS ITEMS 

TI-13 O TO £00 F TEMPERATURE INDICATOR 
PI-S15 0-60 PRESSURE INDICATOR 
PI-£16 O - 100 PRESSURE INDICATOR 
PI-£18 0 - £00 PRESSURE INDICATOR 
FI-600 FLOW METER AND INDICATOR 
PCV-601 PRESSURE REGULATOR 
PSE-60E RUPTURE DISC 
FCV-603 BUTTERFLY FLOW CONTROL VALVE 
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Advisory Drinking Water 
Parameter Level Criterion 

The sum of benzo (a) pyrene 
and dibenz{a,h)anthracene 3.0 ng/1* 5.6 ng/1 ̂  

Carcinogenic PAH 15 ng/1** 28 ng/1** 

Other PAH 175 ng/1 280 ng/1 

* Or lowest concentration that can be quantified, 
whichever is greater. 

** Different concentrations for Additional 
Carcinogenic PAH may be established in accordance 
with the procedures specified in Part D.l of the 
Consent Decree. 

The Commissioner may require that the use of any drinking water 

supply well whose water exceeds any of these Drinking Water 

Criteria, as determined in accordance with Section 12.1., be 

discontinued until such time as the Drinking Water Criteria are 

met by treatment or other means. Compliance with these 

Drinking Water Criteria shall be determined at the point at 

which the water in question is introduced to the water supply * 

distribution system but before dilution with water from any 

other source. The Advisory Levels for Carcinogenic PAH and the 

sum of benzo(a}pyrene and dibenz(a,h)anthracene are used in 

Section 4 as operational and cessation criteria for drinking 

water treatment systems. The Advisory Levels are also used in 

this RAP to trigger increased Monitoring requirements. 

2.3. Quinoline 

In the event quinoline is detected in any sample, and 

no other Carcinogenic PAH compound listed in Parts A.1.1. and 

-6-
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APPENDIX A 

PAH COMPOUNDS TO BE MONITORED 

A.l. List of Compounds To Be Monitored on a Routine Basis 

A.1.1. Carcinogenic PAH 

Whenever this RAP specifies Monitoring for Carcinogenic PAH, 

the analysis shall include the following PAH compounds and 

those Additional Carcinogenic PAH compounds added pursuant to 

Part D.l. of the Consent Decree: 

benz(a)anthracene (56-55-3)* 

benzo(b)fluoranthene (205-99-2) 

benzo(j)fluoranthene (205-82-3) 

benzo(ghi}perylene (191-24-2) 

benzo(a)pyrene (50-32-8) 

chrysene (218-01-9) 

ditenz(a,h)anthracene (53-70-3) 

indeno(l,2,3-cd)pyrene (193-39-5) 

guinoline (91-22-5) 

A.1.2. Other PAH 

Whenever this RAP specifies Monitoring for Other PAH, the 

analysis shall include the following PAH compounds: 

Chemical Abstracts Service registry number. 

-92-
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acenaphthene (83-32-9) 

acenaphth^lene (208-96-8) 

acridine (260-94-6) 

anthracene (120-12-7) 

benzo(k)fluoranthene (207-08-9) 

2,3-benzofuran (271-89-6) 

benzo(e)pyrene (192-97-2) 

benzo(b)thiophene (95-15-8) 

biphenyl (92-15-8) 

carbazole (86-74-8) 

dibenzofuran (132-64-9) 

dibenzothiophene (132-65-0) 

2,3-dihydroindene (496-11-7) 

fluoranthene (206-44-0) 

fluorene (86-73-7) 

indene (95-13-6) 

indole (120-72-9) 

l-methylnaphthalene (90-12-0) 

2-methylnaphthalene (91-57-6) 

naphthalene (91-20-3) 

perylene (198-55-0) 

phenanthrene (85-01-08) 

pyrene (129-00-0) 

A.2. Extended List cf Carcinogenic PAH 

ihe following PAH are suspected human carcinogens, but have not 

-93-
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GAC WELLHEAD SAMPLES 

SAMPLE NO. W-01 W-02 W-03 W-Q4A ~ W-04B'' 
SAMPLE DATE 07/15/86 07/22/86 07/30/86 08/06/86 08/06/86 

CARCINOGENS 
-- - - - • -• - — 

Quinoline ND ND ND ND ND 
Benzo (A) Anthracene ND ...ND ND ND ND . 
Chrysene ND ND ND ND ND 
Benzofluoranthenes ND ND ND ND ND 
Benzo (A) Pyrene ..m ._ND ND .. .ND . . HD . .. ._ 
Indeno (1,2,3-CD) Pyrene ND ND ND ND ND 

^^Ibenz (A,H) Anthracene ND ND ND ND ND 
^Penzo iG,H, I)_.Peryene . - ._NP ND ND ND ND 

CARCINOGENS TOTAL 0.00 0.00 0.00 0.00 0.00 

OTHER PAH 
- • -. 

2,3-Benzofuran ND ND ND ND ND 
2,3-Dihydroindene <3.4 7.70 15.00 . . -7.20 . . 7.80 
ihdene ND ND ND ND ND 
Naphthalene ND ND ND ND ND 
Benz_o (B) Thiopene ND .. ND ND ND ND 
Indole ND ND ND ND ND 
2-Methy1naphtha1ene ND ND ND ND ND 
1-MethyInaphthalene ND ND ND . ND . - ND 
Biphenyl ND ND ND ND ND 
Acenaphthy1ene <1.7 7.50 12.00 8.10 3.80 
Acenaphthene 4.70 11.00 17.00 .11.00 11.00 

^^Dibenzofuran ND <1.2 2.00 1.70 1.60 
^^Fluorene 1.80 4.50 6.30 4.70 4.70 

Dibenzothiophene ND ND ND ND ND 
Phenanthrene ND ND ND 3.90 3.20 
Anthracene ND <3.4 ND <3.1 <3.4 
Acridine ND ND ND ND ND 

. Carbazole ND ND ND ND ND 
Fluoranthene ND ND ND ND ND 
Pyrene 4.50 4.50 5.40 6.20 6.40 
Benzo (E) Pyrene 3.50 ND ND ND ND 
Perylene ND ND ND ND ND 

OTHER PAH TOTAL 1475 35.2 67.7 42 . "8 ~ 38.5 

....-TOTAL PAH'S . .14.-6.. .... __35,2 .AZ.S. 38.5. 
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ERT 
NUMBER 

ERT SURROGATE RECOVERIES 
1986 

7. RECOVERY 
._CHRYSENE-D12 FLUORENErDlO ' 

M 

33606 48 74 
33608 27 60 
33609 52 62 
33613 26 76 
33618 30 85 
33622 29 100 
33624 28 93 
33626 34 104 
33629 39 107 
33631 20 68 
33632 21 115 
MB860089 47 76 
LF860117 46 97 
33726 41 89 
33628 44 98 
33708 47 101 
33710 , 27 102 
33733 31 88 
33738 10 102 
33739 28 96 
33741 14 98 
33743 18 87 
33744 19 92 
MB860099 41 89 
LF860127 40 74 

MEAN 89 
STD.DEV. 12 14 
957. CONF. 8-56 61-117 

n=25 

33616 "^40 100 
33714 27 120 
33716 19 92 
33766 38 124 
33808 f -•O 126 
33605 18 107 
33675 24 73 
33805 4* 28* 
33602 14 70 
33674 23 110 
33768 27 111 
33806 22 113 

MEAN 26 104 
STD.DEV. 8 19 

MEAN 1 94 
STD.DEV-. 12 17 

C9^. ffp5^ 60-128 ) 

N=ll 

* These values not used. 
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L WORK PLAN REVISION REOUEST 
CONTRACTOR ^fTT.T. Southeast. Inc. 

R04/FIT Contract No. 68-01-6692 

REVISION NO.: DATE: May 16, 1986 

FROM: 

TO: 

Oan Bicknell 
RagiondrPfojeA Manager 

Vincent Gonzales 
Contracting Olticer 

16-5L06.0 
WANO.: 

SITE NAME: ReillY St. Louie Park, MN 

ACTIVITY: Enfcgrcetnent Svpport 
SM NAME: Don Gegj-O 
EXPLANATION OF NEED FOR REVISION: 

See letter 

INSTRUCTIONS FOR PROCESSING 
"WORK PLAN REVISION REQUEST" 

II 8M gMtMtM raquMi form plus OP ao and 
fomnardi both to APM-ADMIN. 

31 APM-ADMIN asacutM OP SO and forMardi 
to RPM. 

31 RPM and REM-RPO alva approval and 
fomvard orialnal to CO and cpplaa to PO 
APM.AOMIN. 

4) CO Bhraa final approval and forwards to 
APM-ADMIN. 

B) APM-ADMIN awthoritas SM to baain work. 

SM 

BUDGET: Prior Authorised Amount S 42,000 

Current Increaie Requested S 12,249 

InaeaiaUl Pending Approval S 0 

Total Budget s 54,249 

LOE: Prior Authoriad Amount 300 Hrs. 

Curient Increaie Requesnd 417 * Hn. 

Inaease(t) Pending Approval 0 Hrs. 

Total Budget 717 Hrs. 

* The 59 hours of the 
417 hour addition is 
from the hours held 
in reserve above the 
current zone wide 
goal of 560,000 hours, 

EFFECT OF CHANGE ON SCHEDULE: 

m- ^ 
RPM/RPO 

EPA 
HQ 

ffignatiHsyPm RPM 

ce:PO, 
APM-ADMIN 

Approved ai aibmitted 
" Approved with changn 

Approved pending funding 
Panial approval 
Not approved 

i^^PO Sighature/Dato ^ 0 C 
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ERT ANALYTICAL LABORATORY 
SUMMARY or ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 

POLYAROMATIC HYDROCARBONS 

-
5 

E 

E 

FIELD ID MS-Ql 

PARAMETERS SPIKE LEVEL 
(NG/L) 

NAPHTHALENE 110 
FLUORENE 21 
CHRYSENE 24 
BENZO (C,H,I) PERYLENE 22 
INDENE 25 
QUINOLINE 24 
iENZO <E) PYRENE 20 
2-METHYLNAPHTHALENE 21 

AVERAGE « RECOVERY 

AVERAGE % RECOVERY TARGET RANGE 

ERT NO . 36755 

« RECOVERY 

38 

i 
r 

1 

J 
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ERT ANALYTICAL LABORATDRY 

SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROHATIC HYDROCARBONS 

FIELD :D T-01 ERT NO 34750 

SURROGATE SPIKE LEVEL % RECOVERY 95% CONFIDENCE LIMITS 
(NG/L) (%) 

NAPHTHALENE - D8 13 51 42-102 
FLUORENE - DIO 13 40-12B-
CHRYSENE - 012 14 10-54 

I-I 

4 

5 
IT 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID F-01 ERT NO 36751 

SURROGATE 

I 
NAPHTHALENE! - DS 
FLUORENE - DIQ 
CHRYSENE - 012 

•r 

i 

SPIKE LEVEL 
iNG/L) 

9 9 
9 5 
10 5 

% RECOVERY 

48 
TT 

95% CONFIDENCE LIMITS 
(%} 

42-102 
60-128 
10-54 
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ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD .ID V-01 ERT NO 36752 

SURROGATE 

NAPHTHALENE,- DB 
FLUORENE - DIO 
CHRYSENE - D12 ' 

SPIKE LEVEL 
(NC/L) 

« RECOVERY 95% CONFIDENCE LIMITS 
(%) 

9 9 
9 5 

10 5 43 

42-102 
60-128 
10-54 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROHATIC HYDROCARBONS 

FIELD ID- B-01 ERT NO ?4753 

SURROGATE SPIKE LEVEL % RECOVERY 95% CONFIDENCE LIMITS 
(NG/L) (%) 

NAPHTHALENE.- D8 
FLUORENE - DID 
CHRYSENE - D12 

9.9 
9 5 
10.5 

65 

<& 

42-102 
60-126 
10-54 



ERT ANALVTICAL LABORATORY 
SUMMARY or ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID TD-01 
ERT NO 36754 

SURROGATE SPIKE LEVEL 
(NG/L) 

* RECOVERY 95* CONFIDENCE LIMITS 
(%) 

NAPHTHALENE - D8 
FLUORENE - DlO 
CHRYSENE - D12 

9 » 
9 5 
10 5 53 

42-102 
60-128 
10-54 



FIELD ID MS-01 

ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

ERT NO 3i?55 

[ 
SURROGATE 

NAPHTHALENE - D8 
FLUORENE - DID 
CHRYSENE - D12 

SPIKE LEVEL 
KHZIl) 

9 9 
9 5 

10 5 

% RECOVERY 

© 
© 

95% CONFIDENCE LIMITS 
(«) 

42-102 
60-128 
10-54 

E 
P 
[ 

r 
E 
[ 
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ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROMATIC HYDROCARBONS 

FIELD ID MB8605:7 ERT NO 370S4 

SURROGATE SPIKE LEVEL 
(NG/L) 

% RECOVERY 95% CONFIDENCE LIMITS 
(«> 

NAPHTHALENE. - D8 
FLUORENE - OlO 
CHHYSENE - bl2 

I 

9 9 
9 5 

10 S 

73 42-102 
40-128 
10-S4 



ERT ANALYTICAL LABORATORY 
SUMMARY OF ANALYTICAL RESULTS 
QUALITY CONTROL CHECK SAMPLES 

POLYAROMATIC HYDROCARBONS 

FIELD ID: MS-02 ERT NO.: 37018 

PARAMETERS SPIKE LEVEL 
<NC/L) 

% RECOVERY 

NAPHTHALENE 
FLUORENE 
CHRYSENE 
BENZO (C.H.I) PERYLENE 
INOENS 
QUINOLINE 
BENZO (E) PYRENE 
1-HETHYLNAPHTHALENE 

110 
21.1 
24.2 
22.4 
24.8 
23 S 
20.4 
21.2 

4? 
43 

S2 
12 
90 

^<9 

§ 

AVERAGE % RECOVERY 38 

AVERAGE « RECOVERY TARGET RANGE > 20«-1SO% 
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ERT ANALYTICAL LABORATORY 
RUHHARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYARONATIC HYDROCARBONS 

FIELD ID: T-02 ERT NO. 37014 

SURROGATE | 
i 

SPIKE LEVEL 
(NG/L) 

% RECOVERY 7S1 CONFIDENCE LIMITS 
(%) 

NAPHTHALENE - DO 7.9 
FLUORENE -j DID 9.S 
CHRYSRNE J D12 9.8 

I 
I 

19 

42-102 
80-120 
10-34 

re 



SURROGATE 

! 

ERT ANALTTICAL LABORATORy 
SUNNART OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
FOLYARONATIC HYDROCARBONS 

FIELD ID; V-02 ERT NO. 37015 

SPIKE LEVEL 
(NG/L) 

% RECOVERY 75% CONFIDENCE LIMITS 
(%) 

NAPHTHALENE - DS 
FLUORENE DIG 
CHRYSENE - D12 

9.7 
7.5 
7.8 

42-102 
40-128 
10-54 



5 . 

ERT ANALYTICAL LABORATORY 
SUMKARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROHATIC HYDROCARBONS 

FIELD ID B-02 ERT NO.: 370U 

SURROGATE SPIKE LEVEL 
INGIL) 

% RECOVERY 79% CONFIDENCE LIMITS 
(«) 

NAPHTHALENE - DO 
FLUORENE - DIG 
CHRYSENE - D12 

9.? 
9.9 
9.8 

42-102 
40-120 
10-94 



HT ANALYTICAL LABORATORY 
BUHHARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
FOLYAROHATIC HYDROCARBONS 

FIELD ID; TD-02 ERTNO.: 37017 

SURROGATE SPIKE LEVEL 
(NG/L) 

% RECOVERY YS% CONFIDENCE LIMITS 
(%) 

NAPHTHALENE - DO 7.9 
FLUORENE - DIO 9.S 
CHRYSENlE - D12 9.8 

42-102 
80-128 
10-S4 



--^r—• 

ERT ANALYTICAL LABORATORY 
SVHMARY OF ANALYTICAL RESULTS 
SURROGATE RECOVERY REPORT 
POLYAROKATIC HYDROCARBONS 

FIELD ID: NS-02 ERT NO.: 37018 

'P SURROGATE SPIKE LEVEL 
<NG/L) 

« RECOVERY 93% CONFIDENCE LIMITS 
<%) 

NAPHTHALENE - D8 
FLUORENE r OlO 
CHRYSENE Dl2 

9.9 
9.3 
9.8 

42-102 
40-128 
10-34 



ERT ANALYTICAL LABORATORY 
SUMHARY OF ANALYTICAL RESULTS 

SURROGATE RECOVERY REPORT 
POLYAROHATIC HYDROCARBONS 

FIELD ID: HBB«0927 ERT NO.: 37134 

SURROGATE SPIKE LEVEL 
(NG^) 

% RECOVERY 9S« CONFIDENCE LINlTS 
(«) 

NAPHTHALENE - D8 
FLUORENE;- Dio 
CHRYSENEj- DI2 

) 

7.7 
7.5 
7.S 

42^102 
40-128 
10-54 



M 

iiaiil 

ORGANIC ANALYSIS MflR I 1985 

^iHHiu-au) 

SAMPLE INFORMATION 

Client: U, S. EPA Rpginn S Attn • Pai.il Ritter 

Address: 5HR-13 230 South Dearbon Chicago. II fiOfinu 

Date Received: February 20, 1985 Date Reported: February 25. 1985 

Types and Quantity of Samples: One Water Sample 

Analysis Requested: 

1. Priority Pollutants 
Volatiles 
Base/Neutrals 
Acids 
Pesticides. 

2. SDWA Pesticides & Herbicides 
3. Trihalomethanes 
4. PCB's 
5. Other P^'-' 

ANALYTICAL INSTRUMENTATION 

Finnigan Model 4021 Gas Chromatograph/Mass Spectrometer/Data System equipped with a Tekmar 
LSC-1 Liquid Sample concentrator. 

.Varian Model 3700 Gas Chromatograph equipped with flame ionization, electron capture, and 
thermionic specific detectors. 

ANALYTICAL METHODOLOGY 

1. Priority Pollutants—The samples are analyzed in accordance with procedures described in Methods 
608, 624, and 625, EPA-600/4-82-057 (1982) 

2. Phenoxyacid Herbicides—Samples are analyzed in accordance with procedures outlined in 
Methods 7, Federal Register, Vol. 38, No. 75. Part II, November 28,1973. 

3. Pesticides and PCB's (soil, sediment, etc.)—Samples are analyzed in accordance with procedures 
outlined in EPA Method 8.08, Test Methods for Evaluating Solid Waste, 1980. 

cc: Mike Harris/CLO Respectfi^lly submitted. 

Harol oscopist/Manager Organics 

Craig O. yfnson. Laboratory Director 



CH2MgBHILL 
ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification Sta. #1 Waterside Mall Lab # 5780 

Date Received 2/20/85 Date Extracted 2/22/85 

Date Analyzed 2/22/85 

Compounds MDL^ Conc^ Compounds MDL^ Conc^ 
ng/l ng/l - ng/l ng/l 

2,3-Benzofuran * 1.4 Anthracene 1.0 BMDL 

2,3-Dihydro-1 H-lndene I.U 3.3 Acridine 1.8 BMDL 

1 H-lndene 1.0 BMDL Phenanthridine 1.4 BMDL 

Naphthalene 1.9 8.3 Carbazole 1.1 BMDL 

Benzo(b)thiophene 1.0 BMDL Fluoranthene 1.0 2.3 

Quinoline 1.0 BMDL Pyrene 1.0 1.2 

Isoquinoline * BMDL Benzo(a)anthracene 1.0 BMDL 

Indole 2.9 BMDL Chrysene/T riphenylene 1.0 BMDL 

2-Methylnaphthalene 2.0 2.2 Benzo(b & k)Fluoranthene 1.0 BMDL 

1 -Methy Inaphthalene 1.2 1.7 7,12-Dimethyl benzo(a) 

Biphenyl 1.0 2.6 anthracene * BMDL 

Acenaphthylene 1.0 BMDL Benzo(e)pyrene 1.0 BMDL 

Acenaphthene 1.3 BMDL Benzo(a)pyrene 1.0 BMDL 

Dibenzofuran 2.0 2.5 Perylene 1.0 BMDL 

Fluorene l.U 1.9 3-Methyl cholanthrene * BMDL 

Dibenzothiophene * BMDL Indenod ,2,3-cd)Pyrene 1.7 BMDL 

Pherianthrene 1.0 1.8 Dibenzo(a,h)anthracene 1.4 BMDL 

Benzo(g,h,i) perylene 1.0 BMDL 

Percent Recovery of 1-Fluoronaphthalene = 91% 

^MDL = Method Detection Limit 

^BMDL = Below Method Detection Limit 

ND = Not Detected 
*Detection limit not determined 



4"' 

ORGANIC ANALYSIS 

SAMPLE INFORMATION 

Qljgnt; U.S. Environmental Protection Agency ATTN: Alan Scribner 

Address: 
CH2M HILL, P.O. Box 2090, Milwaukee, WI 53201 

Date Received: February 6. 1986 Date Reported: March 17, 1986 

Types and Quantity of Samples: Six Water Samples 

Analysis Requested: 

1. Priority Pollutants 
Volatiles 
Base/Neutrals 
Acids 
Pesticides 

2. SDWA Pesticides & Herbicides 
3. Trihalomethanes 
4. PCB's . 
5. Other PAH 

ANALYTICAL INSTRUMENTATION 

X Finnigan Model 4021 Gas Chromatograph/Mass Spectrometer/Data System equipped with a Tekmar 
LSC-1 Liquid Sample concentrator. 

Varian Model 3700 Gas Chromatograph equipped with flame ionization, electron capture, and 
thermionic specific detectors. 

AN^LYTIC/IL [TTr rnDOLOGY 

1. Priority Pollutants- -Tho samples are analyzed in accordance with procedures described in Methods 
608, 624, and 625, EPA^SOO/4-82-057 (1982) 

2. Phenoxy?cid Hsrbicidsh—Sampies are anaiyzed in accordance with procedures outlined in 
Methods 7, r&jcrd Hsgister, Vol. 38, No. 75, Part II, November 28,1973. 

3. Peuticido? anti PCB's (soil, sediment, etc.)—Samples are analyzed in accordance with procedures 
outlined in TPA Method 8.08, Test Methods for Evaluating Solid Waste, 1980. 

Ily submitted. 

Harold^ Cole, Mass S 

f, 
ig O.Yinson, Craig 

pist/Manager Organics 

Laboratory Director 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification 

Date Sampled : 2/5/86 
Date Received 2/6/86 

GLO / US EPA WATER - REILLV BLANK 
Lab No. : 
Date Extracted 
Date Analyzed i 

7107-1 
2/20/86 
2/21/86 

1 
1 

1 Compounds 
MDLl I 
ng/1 1 

Cone.2 
ng/1 Compounds 

MDLl 
ng/1 

! Cone.2 
1 ng/1 
1 

1 2,3-BenzQfuran 

, . 
f 

* BMDL Anthracene 1.0 

1 

1 
1 

i BMDL 
i 2,3-Dihydro-lH-Indene 1.4 1 2.6 Acridine 1.8 ! BMDL 
i IH-Indene 1.0 ! 1.4 Phenanthr i dine 1.4 I BMDL 
! Naphthalene 1.9 ! 12 Carbazole 1.1 ! BMDL 
! Benzo(b)thiophene 1.0 1 BMDL F1uoranthene 1.0 1 BMDL 
1 Quinoline 1.0 1 BMDL Pyrene 1.0 I BMDL 
! Isoquinoline « I BMDL Benzo(a)anthracene 1.0 ! BMDL 
! Indole 2.9 ! BMDL Chrysene/Triphenylene 1.0 ! BMDL 
1 2-Methylnaphthal ene 2.0 1 2.7 Benzo(b & k ) f1uoranthene 1.0 ! BMDL 
! 1-Methylnaphthal ene 1.2 i 1.6 7,12-Dimethyl benzo(a)anthracene » ! BMDL 
! Biphenyl 1.0 I BMDL Benzo(e)pyrene 1.0 ! BMDL 
! Acenaphthylene 1.0 I BMDL Benzo(a)pyrene 1.0 i BMDL 
^Kenaphthene 1.3 ! BMDL Pery1ene 1.0 1 BMDL 
I^Kbenzof uran 2.0 ! BMDL 3-Methyl cholanthrene « ! BMDL 
! Fluorene 1.4 ! BMDL Indeno(l,2,3-cd)Pyrene 1.7 ! BMDL 
1 Dibenzothiophene * ! BMDL Dibenzo(a,h)anthracene 1.4 ! BMDL 
! Phenanthrene 1.0 ! BMDL Benzo(g,h,i)perylBne 1.0 1 BMDL 

Percent Recovery of 1-Fluoronaphthalene = 74 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
*DBtection Limit not determined REVIEW 

Comments! 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification 6L0 / US EPA 

Date Sampled i 
Date Received 

2/5/86 
2/6/86 

WATER - FEED WATER 
Lab No. : 
Date Extracted 
Date Analyzed : 

7107-2 
2/20/86 
2/21/86 

Compounds 
MDLl ! Cone.2 MDLl ! Cone.2 
ng/1 i ng/l Compounds ng/l ! ng/l 

1 

1 
1 

* 1 BMDL Anthracene 

» 
1 

1.0 1 5.0 
1.4 1 350 Acridine 1.8 ! BMDL 
1.0 1 IS Phenanthr i dine 1.4 1 BMDL 
1.9 1 6.3 Carbazole 1.1 ! BMDL 
1.0 ! 37 F1 uoranthene 1.0 ! 67 
1.0 ! BMDL Pyrene 1.0 1 180 
* ! BMDL Benzo(a)anthracene 1.0 ! 6.6 
2.9 ! BMDL Chrysene/Triphenylene 1.0 1 4.7 
2.0 1 2.1 Benzolb k) f 1 uor anthene 1.0 ! BMDL 
1.2 ! 3.6 7,12-Dimethyl benzo(a)anthracene * 1 BMDL 
1.0 ! 5.2 Benzo(e> pyrene 1.0 ! BMDL 
1.0 ! 200 Benzo(a)pyrene 1.0 I BMDL 
1.3 ! 620 Perylene 1.0 ! BMDL 
2.0 5 61 3-Methyl cholanthrene * ! BMDL 
1.4 ! 270 Indeno(1,2,3-cd)Pyrene 1.7 ! BMDL 
* 1 22 Dibenzo(a,h)anthracene 1.4 i BMDL 
1.0 1 4.2 BenzD(g,h,i)perylenB 1.0 1 BMDL 

I 2,3-BenzDturan 
! 2,3-DihYdro-lH-Indene 
! IH-Indene 
{ Naphthalene 
I Benzo(b)thiophene 
I Suinoline 
! Isoquinoline 
i Indole 
i 2-Methylnaphthalene 
I l-Methylnaphthalene 
I Biphenyl 
lAcenaphthylene 
^Kenaphthene 
i^fibenzof uran 
F1uorene 
Dibenzothiophene 
Phenanthrene 

Percent Recovery of 1-Fluoronaphthalene = 79 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
*DBtectiDn Limit not determined REVIEW 

Comments: 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification 

Date Sampled : 2/5/86 
Date Received 2/6/86 

GLO / US EPA WATER - CARBON TREATMENT V-1 
Lab No. ; 7107-3 
Date Extracted ! 2/20/86 
Date Analyzed : 2/21/86 

t 
t MDLl 1 Cone. 2 MDLl 1 Cone.2 
! Compounds ng/1 1 ng/1 Compounds ng/1 1 ng/1 

1 

! 2,3-BenzDfuran 

i 
1 

* ! BMDL Anthracene 1.0 

1 
1 

! BMDL 
1 2,3-Dihydro-lH-Indene 1.4 ; 1.6 Acridine 1.8 1 BMDL 
! IH-Indene 1.0 i BMDL Phenanthri di ne 1.4 ! BMDL 
i Naphthalene 1.9 ! 4.3 Carbazole 1.1 1 BMDL 
1 Benzo(b)thiophene 1.0 ! BMDL F1 uoranthene 1.0 1 BMDL 
1 Quinoline 1.0 i BMDL Pyrene 1.0 ! BMDL 
1 Isoquinoline * ! BMDL Benzo(a)anthracene 1.0 I BMDL 
! Indole 2.9 ! BMDL Chrysene/Triphenylene 1.0 1 BMDL 
! 2-Methylnaphthalene 2.0 ! BMDL Benzoib k k)f1uoranthene 1.0 ! BMDL 
! 1-Methylnaphthalene 1.2 1 BMDL 7,12-Dimethyl benzo(a)anthracene * 1 BMDL 
i Biphenyl 1.0 i BMDL Benzo(e)pyrene 1.0 i BMDL 
1 Acenaphthylene 1.0 i BMDL Benz 0(a)pyrene 1.0 1 BMDL 
^Hienaphthene 
^^ibenzof uran 

1.3 i BMDL Pery1ene 1.0 i BMDL ^Hienaphthene 
^^ibenzof uran 2.0 ! BMDL 3-Methyl cholanthrene * ! BMDL 
! Fluorene 1.4 i BMDL Indeno(l,2,3-cd)PyrBnB 1.7 ! BMDL 
! Dibenzothiophene * 1 BMDL Dibenzo(a,h)anthracene 1.4 1 BMDL 
{ Phenanthrene 1.0 I BMDL BBnzD(g,h,i >perylene 1.0 \ BMDL 

Percent Recovery of 1-Fluoronaphthalene = 78 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
•Detection Limit not determined REVIEW 

Comments! 

'J 

".i .i. 



ANALYTICAL REPORT 

PAH, N and S Hetarocyclic Compounds 

Sample Identification 

Date Sampled : 2/5/86 
Date Received 2/6/86 

6L0 / US EPA WATER - CARBON TREATMENT V-2 
Lab No. : 7107-4 
Date Extracted ; 2/20/86 
Date Analyzed : 2/21/86 

1 
1 MDLl Cone. 2 MDLl 1 Cone.21 
I Compounds ng/1 ng/1 Compounds ng/1 ! ng/1 1 

1 
1 

! 2,3-Benzofuran « BMDL Anthracene 1.0 

\ — — — — — — — , 
i 1 

1 BMDL ! 
I 2,3-Dihydro-lH-Indene 1.4 1.5 Acridine 1.8 1 BMDL ! 
! IH-Indene 1.0 BMDL Phenanthridine 1.4 1 BMDL ! 
1 Naphthalene 1.9 4.7 Carbazole 1.1 ! BMDL i 
! Benzo<b)thiophene 1.0 BMDL Fluoranthene 1.0 1 BMDL ! 
! Quinoline 1.0 BMDL Pyrene 1.0 ! BMDL 1 
I Isoquinoline * BMDL Benzo(a)anthracene 1.0 1 BMDL ! 
1 Indole 2.9 T BMDL Chrysene/Triphenylene 1.0 1 BMDL 1 
1 2-Methylnaphthalene 2.0 1 BMDL BenzoCb tt k)f 1 uoranthene 1.0 1 BMDL ! 
1 1-Methylnaphthalene 1.2 i 

1 1.3 7,12-Dimethyl benzo(a)anthracene * ! BMDL } 
! Biphenyl 1.0 1 BMDL Benzo(e)pyrene 1.0 1 BMDL ! 
! Acenaphthylene 1.0 I BMDL Benzo <a)pyrene 1.0 ! BMDL 1 
^ftpenaphthene 1.3 1 BMDL Perylene 1.0 1 BMDL ! 
^^i benzof ur an 2.0 1 

1 BMDL 3-Methyl cholanthrene * ! BMDL ! 
! Fluorene 1.4 1 

1 BMDL Indeno(l,2,3-cd)Pyrene 1.7 1 BMDL ! 
1 Dibenzothiophene * 1 

t BMDL Dibenzo(a,h)anthracene 1.4 ! BMDL 1 
i Phenanthrene 
t 

1.0 1 
i BMDL Benzo(g,h,i)perylene 1.0 1 BMDL i 

* t 
t 1 

1 1 
1 i 

1 1 

1 1 
1 1 

t 1 
1 1 

1 1 

' Percent Recovery of 1-Fluoronaphthalene = 74 1 
1 1 
i 1 

i 1 

1 
f 

! IMDL = Method Detection Limit 
! 2BMDL = Below Method Detection Li mi t 
1 ND = Not Detected 
! *Detection Limit not determined 
1 
1 

REVIEW 1 

Comments; 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification 

Date Sampled s 2/5/86 
Date Received 2/6/86 

6L0 / US EPA WATER - TRAVEL BLANK 
Lab No. : 
Date Extracted 
Date Analyzed j 

7107-5 
2/20/86 
2/21/86 

1 
1 MDLl Cone.2 MDLl i Cone.2 
! Compounds ng/1 ng/1 Compounds ng/1 i 

I . 

ng/1 

1 
1 

! 2,3-Benzofuran * 

1 

1 BMDL Anthracene 

1 
1 

1.0 ! BMDL 
1 2,3-Dihydro-lH-Indene 1.4 1 1.6 Acridine 1.8 ! BMDL 
i IH-Indene 1.0 i 1 BMDL Phenanthridine 1.4 1 BMDL 
1 Naphthalene 1.9 ! 4.4 Carbazole 1.1 ! BMDL 
! Benzo(b)thiophene 1.0 1 1 BMDL F1uoranthene 1.0 1 BMDL 
1 Quinoline 1.0 1 BMDL Pyrene 1.0 i BMDL 
J Isoquinoline * 1 BMDL Benzo(a)anthracene 1.0 ! BMDL 
i Indole 2.9 i BMDL Chrysene/Triphenylene 1.0 1 BMDL 
! 2-Methylnaphthalene 2.0 1 1 BMDL. BenzoCb k ) f 1 uor anthene 1.0 i BMDL 
1 l-Methylnaphthalene 1.2 1 BMDL 7,12-Dimethyl benzo(a)anthracene * 1 BMDL 
! Biphenyl 1.0 1 1 BMDL Benzo(e)pyrene 1.0 1 BMDL 
1 Acenaphthylene 1.0 I BMDL Benzo(a)pyrene 1.0 ! BMDL 
^^penaphthene 
^^ibenzof uran 

1.3 1 1 BMDL Perylene 1.0 1 BMDL ^^penaphthene 
^^ibenzof uran 2.0 1 BMDL 3-Methyl cholanthrene * 1 BMDL 
! Fluorene 1.4 1 1 BMDL Indeno(l,2,3-cd)PyrenB 1.7 i BMDL 
! Dibenzothiophene * 1 BMDL Dibenzo(a,h)anthracene 1.4 1 BMDL 
i Phenanthrene 1.0 1 BMDL Benzo(g,h,i)perylene 1.0 1 BMDL 

Percent Recovery of 1-Fluoronaphthalene = 75 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
*Detection Limit not determined 

Comments: 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification 

Date Sampled ; 2/5/86 
Date Received 2/6/86 

GLO / US EPA WATER - BOTTLE #6 
Lab No. : 
Date Extracted 
Date Analyzed : 

7107-6 
2/20/86 
2/21/86 

1 
1 MDLl I Cone.2 MDLl ! Cone.2 
1 Compounds ng/1 1 

1 

ng/1 Compounds ng/1 1 ng/1 
. ' 

1 
1 

! 2,3-Benzofuran 

1 

1 
1 

* 1 BMDL Anthracene 1.0 

1 
i 

1 BMDL 
1 2,3-Dihydro-lH-Indene 1.4 ! 2.2 Acridine 1.8 i BMDL 
! IH-Indene 1.0 1 7.7 Phenanthri di ne 1.4 1 BMDL 
! Naphthalene 1.9 1 15 Carbazole 1.1 1 BMDL 
1 Benzo(b)thiophene 1.0 ! BMDL F1uoranthene 1.0 I BMDL 
! Quinoline 1.0 1 BMDL Pyrene 1.0 ! BMDL 
! Isoquinoline * i BMDL Benzo(a)anthracene 1.0 1 BMDL 
! Indole 2.9 ! BMDL Chrysene/Triphenylene 1.0 I BMDL 
! 2-Methylnaphthalene 2.0 ! BMDL Benzo(b & k) f1uoranthene 1.0 1 BMDL 
1 1-Methylnaphthalene 1.2 ! BMDL 7,12-Dimethyl benzo(a)anthracene i ! BMDL 
I Biphenyl 1.0 1 BMDL Benzo <e)pyrene 1.0 ! BMDL 
! Acenaphthylene 1.0 1 BMDL Benzo(a)pyrene 1.0 1 BMDL 
^^cenaphthene 
^^i benzof uran 

1.3 ! BMDL Perylene 1.0 ! BMDL ^^cenaphthene 
^^i benzof uran 2.0 i BMDL 3-Methyl cholanthrene * 1 BMDL 
! Fluorene 1.4 ! BMDL Indeno(l,2,3-cd)Pyrene 1.7 ! BMDL 
! Dibenzothiophene * 1 BMDL Dibenzo(a,h)anthracene 1.4 1 BMDL 
1 Phenanthrene 1.0 ! BMDL Benzo(g,h,i)perylene 1.0 1 BMDL 

Percent Recovery of 1-F1uoronaphthalene = ND (Surrogate is not added to field blanks) 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
•Detection Limit not determined REVIEW 

Comments: 



< 1 

RECE 
^//PM 

A/. 

ORGANIC ANALYSIS 
MAR 2 4 1986 

CH2M Hlil-flU) 

SAMPLE INFORMATION 

Client: U-S. Environmental Protection Agency ATTN: Alan Scribner 

Address: CH2M HILL, P.O. Box 2090, Milwaukee, WI 53201 

Date Received: February 6, 1986 Reported: March 17, 1986 

Types and Quantity of Samples: Five Water Samples 

Analysis Requested: 

1. Priority Pollutants 
Volatiles 
Base/Neutrals 
Acids 
Pesticides 

2. SDWA Pesticides & Herbicides. 
3. Trihalomethanes 
4. PCB's 
5. Other PAH 

ANALYTICAL INSTRUMENTATION 

X . Finnigan Model 4021 Gas ChromatograplVMass Spectrometer/Data System equipped with a Tekmar 
LSC-1 Liquid Sample concentrator. 

.Varian Model 3700 Gas Chromatograph equipped with flame ionization, electron capture, and 
thermionic specific detectors. 

ANALYTICAL METHODOLOGY 

1. Priority Pollutants—The samples are analyzed in accordance with procedures described in Methods 
608, 624, and 625, EPA-60a/4^2-057 (1982) 

2. Phenoxyacid Herbicides—Samples are analyzed in Accordance with procedures outlined in 
Methods 7, Federal Register, Vol. 38, No. 75, Pari IS, i .'nvcmber 28,1973. 

3. Pesticides and PCB's (soil, sediment, etc.)—Sample tre analyzed in accordance with procedures 
outlined in EPA Method 8.08, Test Methods for Evelur'ting Solid Waste, 1980. 

submitted. 

le. Mass Spectr(»cd^st/Manager Organics 

ig O. Vin^n, Laboratory Director 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification 6L0 / US EPA 

Date Sampled : 
Date Received 

2/14/86 
2/17/86 

WATER - F-FILTER FEED 
Lab No. ; 
Date Extracted 
Date Analyzed : 

7152-1 
2/20/86 
2/24/86 

J ( MDLl ! Cone.2 MDLl ! Cone.2! 
! Compounds ng/1 ! ng/l Compounds ng/1 ! ng/1 1 

} 2,3-Benzofuran 

1 
1 

• ! BMDL Anthracene 

1 1 

2.0 ! 50 
i 2,3-Dihydro-lH-Indene 2.8 1 1100 Acridine 3.6 1 BMDL 1 
! IH-Indene 2.0 ! 35 Phenanthridine 2.8 ! BMDL ! 
' Naphthalene 3.8 ! 12 Carbazole 2.2 1 7.4 I 
i Benzolblthiophene 2.0 1 220 F1uoranthene 2.0 ! 310 } 
i Ouinoline 2.0 1 BMDL Pyrene 2.0 ! 240 1 
1 Isoquinoline * ! BMDL Benzo(a)anthracene 2.0 ! 7.1 { 
! I n d 01 e 5.8 1 BMDL Chrysene/Triphenylene 2.0 ! 7.1 ! 
i 2-Methylnaphthalene 4.01 4.0 Benzolb & k)f1uoranthene 2.0 i BMDL ! 
i 1-Methylnaphthalene 2.4 1 36 7,12-Dimethyl benzo(a)anthracene * ! BMDL ! 
! Biphenyl 2.0 1 360 Benzo(e)pyrene 2.0 ! BMDL ! 
i^renaphthylene 2.0 1 540 Benzo(a)pyrene 2.0 ! BMDL i 

enaphthene 2.6 ! 1400 Pery1ene 2.0 ! BMDL ! 
1 Dibenzofuran 4.0 ! 650 3-Methyl cholanthrene * J BMDL i 
i Fluorene 2.8 I 1200 Indeno(l,2,3-cd)PyrenB - 3.4 ! BMDL J 
I Dibenzothiophene * 1 140 Dibenzol a,h)anthracene 2.9 i BMDL ! 
i Phenanthrene 2.0 I 51 BenzD(g,h,i)perylene 2.0 ! BMDL i 

1 Percent Recovery of 1-F1uoronaphthalene = 57 ' 

1 IMDL = Method Detection Limit A/ ^ 
i 2BMDL = Below Method Detection Limit 
1 ND = Not Detected 
! *Detection Limit not determined REVIEW ! 

Comments; 

. 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identitication GLO / US EPA 

Date Sampled ; 
Date Received 

2/14/86 
2/17/86 

WATER - TREATED VESSEL #1 
Lab No. : 
Date Extracted 
Date Analyzed : 

7152-2 
2/20/86 
2/24/86 

Compounds 

2,3-Ben20-f uran 
2,3-Dihydro-lH-Indene 
IH-Indene 
Naphthalene 
Benzolblthiophene 
Quinoline 
Isoqui noli ne 
Indole 
2-MBthylnaphthalBne 
1-MethylnaphthalBOB 
Biphenyl 
j^cenaphthyl ene 
lenaphthene 

Dibenzofuran 
F1uorenB 
DibenzothiophenB 
PhenanthrBnB 

DLl I Cone.2 MDLl 1 Cone 
g/1 1 ng/l Compounds ng/l 1 

J 
ng/l 

1 
1 

* ! BMDL Anthracene 

1 

1.0 i BMDL 
1.4 i 1.8 Acridine 1.8 { BMDL 
1.0 I BMDL Phenanthridine 1.4 1 BMDL 
1.9 i 5.3 Carbazole 1.1 ! BMDL 
1.0 ! BMDL Fluoranthene 1.0 I BMDL 
1.0 1 BMDL Pyrene 1.0 ! BMDL 
* i BMDL Benzo(a)anthracene 1.0 ! BMDL 
2.9 I BMDL Chrysene/Triphenylene 1.0 ! BMDL 
2.0 I 2.5 Benzolb k) f 1 uoranthene 1.0 1 BMDL 
1.2 1 1.4 7,12-Dimethyl benzo(a)anthracene * ! BMDL 
1.0 ! BMDL Benzo <e)pyrene 1.0 1 BMDL 
1.0 1 BMDL Benzo(a)pyrene 1.0 ! BMDL 
1.3 I BMDL Perylene 1.0 1 BMDL 
2.0 ! BMDL 3-MBthyl cholanthrene * ! BMDL 
1.4 1 BMDL Indeno(1,2,3-cd)Pyrene 1.7 1 BMDL 
* i BMDL Dibenzo(a,h)anthracene 1.4 ! BMDL 
1.0 1 BMDL Benzo(g,h , i)perylene 1.0 ! BMDL 

Percent Recovery of l-Fluoronaphthalene = 72 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
•Detection Limit not determined 

Comments: 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification GLO / US EPA 

Date Sampled ; 
Date Received 

2/14/86 
2/17/86 

WATER - TREATED VESSEL #2 
Lab No. ; 
Date Extracted 
Date Analyzed : 

7152-3 
2/20/86 
2/24/86 

1 
1 MDLl ! Cone.2 MDLl ! Cone.2 
i Compounds ng/1 ! ng/1 Compounds ng/1 1 ng/1 

_ 1 

1 2,3-Benzofuran 

, 

* 1 BMDL Anthracene 

I 

1 
1.0 i BMDL 

! 2,3-Dihydro-lH-Indene 1.4 i 1.7 Acridine 1.8 1 BMDL 
! IH-Indene 1.0 1 1.0 Phenanthridine 1.4 1 BMDL 
' Naphthalene 1.9 ! 5.3 Carbazole 1.1 1 BMDL 
! Benzo(b)thiophene 1.0 ! BMDL F1uoranthene 1.0 ! BMDL 
! Quinoline 1.0 ! BMDL Pyrene 1.0 1 BMDL 
1 Isoquinoline * ! BMDL Benzo la)anthracene 1.0 ! BMDL 
! Indole 2.9 1 BMDL Chrysene/Triphenylene 1.0 1 BMDL 
! 2-Methylnaphthalene 2.0 } 2.3 Benzolb & k)t1uoranthene 1.0 ! BMDL 
! 1-Methylnaphthalene 1.2 i 1.3 7,12-Dimethyl benzo(a)anthracene * ! BMDL 
1 Biphenyl 1.0 i BMDL Benzo <e)pyrene 1.0 i BMDL 
^Acenaphthyl ene 1.0 1 BMDL Benzo <a)pyrene 1.0 1 BMDL 
^Kenaphthene 1.3 ! BMDL Perylene 1.0 1 BMDL 
1 Dibenzoturan 2.0 ! BMDL 3-Methyl cholanthrene * 1 BMDL 
! Fluorene 1.4 1 BMDL IndenD(l,2,3-cd)PyrBne 1.7 ! BMDL 
1 Dibenzothiophene * ! BMDL Dibenzo(a,h)anthracene 1.4 1 BMDL 
! Phenanthrene 1.0 ! BMDL Benzo(g,h,i)perylene 1.0 1 BMDL 

Percent Recovery of l-Fluoronaphthalene = 71 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
•Detection Limit not determined REVIEW 

Comments: 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identification GLO / US EPA 

Date Sampled : 
Date Received 

2/14/86 
2/17/06 

WATER - REILLY BLANK 
Lab No. : 
Date Extracted 
Date Analyzed : 

7152-4 
2/20/86 
2/24/86 

I MDLl i Cone.2 MDLl Cone.2 
! Compounds ng/1 i ng/1 Compounds ng/1 ng/1 

1 2,3-BenzDfuran * 

1 — — — — — — — 

1 
i 

1 BMDL Anthracene 1.0 BMDL 
! 2,3-Dihydro-lH-IndenB 1.4 1 2.0 Acridine 1.8 BMDL 
i IH-Indene 1.0 1 1.0 Phenanthr i di ne 1.4 BMDL 
! Naphthalene 1.9 ! 13 Carbazole 1.1 BMDL 
! Benzo<b)thiophene 1.0 ! BMDL F1uoranthene 1.0 BMDL 
! Ouinoline 1.0 1 BMDL Pyrene 1.0 BMDL 
! Isoquinoline « ! BMDL Benzo(a)anthracene 1.0 BMDL 
I Indole 2.9 I BMDL Chrysene/Tri phenylene 1.0 BMDL 
! 2-Methylnaphthalene 2.0 ! 3.6 Benzo(b & klfluoranthene 1.0 BMDL 
i 1-Methylnaphthalene 1.2 1 1.8 7,12-Dimethyl benzo(a)anthracene * BMDL 
1 Biphenyl 1.0 i BMDL Benzo(e)pyrene 1.0 BMDL 
^|oenaphthy 1 ene 
^HLenaphthene 

1.0 ! BMDL • Benzo<a)pyrene 1.0 BMDL ^|oenaphthy 1 ene 
^HLenaphthene 1.3 i BMDL Perylene 1.0 BMDL 
1 Dibenzofuran 2.0 1 BMDL 3-Methyl cholanthrene * BMDL 
! Fluorene 1.4 ! BMDL Indeno(l,2,3-cd}pyrene 1.7 BMDL 
! Dibenzothiophene * f BMDL Dibenzo(a,h)anthracene 1.4 BMDL 
! Phenanthrene 1.0 ! BMDL Benzo(g,h,i)perylene 1.0 BMDL 

Percent Recovery of l-Fluoronaphthalene = 73 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
*DetBction Limit not determined REVIEW 

Comments: 



ANALYTICAL REPORT 

PAH, N and S Heterocyclic Compounds 

Sample Identi-fication 6L0 / US EPA 

Date Sampled : 
Date Received 

N/A 
2/17/86 

WATER - TRAVEL BLANK 
Lab No. ; 
Date Extracted 
Date Analyzed : 

7152-5 
2/20/86 
2/24/86 

1 • MDLl Cone.2 MDLl 1 Cone.2 
I Compounds ng/1 ng/1 Compounds ng/1 I ng/1 

1 

» 
1 

! 2,3-BenzDturan « BMDL Anthracene 1.0 

1 

1 BMDL 
! 2,3-Dihydro-lH-Indene 1.4 BMDL Acridine 1.8 ! BMDL 
1 IH-Indene 1.0 BMDL Phenanthri di ne 1.4 1 BMDL 
! Naphthalene 1.9 4.7 Carbaz ole 1.1 ! BMDL 
I Benzo(b)thiophene 1.0 BMDL F1uoranthene 1.0 ! BMDL 
I Quinoline 1.0 BMDL Pyrene 1.0 ! BMDL 
J Isoquinoline * BMDL Benzo(a)anthracene 1.0 1 BMDL 
! Indole 2.9 BMDL Chrysene/Triphenylene 1.0 I BMDL 
! 2-Methylnaphthalene 2.0 BMDL Benzolb & k)f1uoranthene 1.0 1 BMDL 
i 1-Methylnaphthalene 1.2 BMDL 7,12-Dimethyl benzotalanthracene * 1 BMDL 
! Biphenyl 1.0 BMDL Benzo(e)pyrene 1.0 ! BMDL 
^jkcenaphthylene 
I^Pbenaphthene 

1.0 BMDL Benzo(a)pyrene 1.0 1 BMDL ^jkcenaphthylene 
I^Pbenaphthene 1.3 BMDL Perylene 1.0 i BMDL 
i Dibenzo-furan 2.0 BMDL 3-Methyl cholanthrene * 1 BMDL 
1 Fluorene 1.4 BMDL IndenD(l,2,3-cd)Pyrene 1.7 i BMDL 
1 Dibenzothiophene * BMDL Dibenzo(a,h)anthracene 1.4 1 BMDL 
I Phenanthrene 1.0 BMDL Benzo(g,h,i)perylene 1.0 ! BMDL 

Percent Recovery of 1-Fluoronaphthalene = 76 

IMDL = Method Detection Limit 
2BMDL = Below Method Detection Limit 
ND = Not Detected 
*Detection Limit not determined REVIEW 

Comments: 



SAMPLING PROTOCOL FOR POLLUTANT SOURCE 

IDENTIFICATION STUDY SAS 1141-E 

Sample Shipment 

Samples will be shipped dally using overnight delivery. Samples will be 

shipped In locked containers. 



••';a 

,:a 

4< •• ^ ̂ ^ 

! 

5 • !!• 

160 

TABLE Q. Critical values of Student's ^-distribution. 

•. ^ r.-V-;.-,:;. . 

\\a 0.9 0.5 0.4 0.2 0.1 0.05-

1 .158 1.000 1.376 3.078 6.314 12.706 
2 .142 .816 1.061 1.886 2.920 1 1 4.303 
3 .137 .765 .978 1.638 2.353 1 

1 

t r3.18"2) 
4 .134 .741 .941 1.533 2.132 J ; "2.7-76 
5 .132 .727 .920 1.476 2.015 i ;^.5_7l'_ 

6 .131 .718 .906 1.440 1.943 2.447 
7 .130 .711 .896 1.415 1.895 1 [ 2.365 
8 .130 .706 .889 1.397 1.860 2.306 
9 .129 .703 .883 1.383 1.833 -2.. 262 

10 .129 .700 .879 1.372 1.812 2.228 

11 .129 .697 .876 1.363 1.796 
1 1 

2.201 
12 .128 .695 .873 1.356 1.782 2.179 
13 .128 .694 .870 1.350 1.771 2.160 
14 .128 .692 .868 1.345 1.761 2.145 
15 .128 .691 .866 1.341 1.753 2.131 

16 .128 .690 .865 1.337 1.746 2.120 
17 .128 .689 .863 1.333 1.740 2.110 
18 .127 .688 .862 1.330 1.734 2.101 
19 .127 .688 .861 1.328 1.729 f2'.093> 
20 .127 .687 .860 1.325 1.725 ^-.086-

21 .127 .686 .859 1.323 1.721 . 2.080 
22 .127 .686 .858 1.321 1.717 5 2.074 
23 .127 .685 .858 1.319 1.714 2.069 
24 .127 .685 .857 1.318 1.711 \ 2.064 
25 .127 .684 .856 1.316 1.708 r 2.060 

26 .127 .684 .856 1.315 1.706 k 2.056 
27 .127 .684 .855 1.314 1.703 2;052 
28 .127 .683 .855 1.313 1.701 2.048 
29 .127 .683 .854 1.311 1.699 2.045 
30 .127 .683 .854 1.310 1.697 2.042 

40 .126 .681 .851 1.303 1.684 
• 

2.021 
60 .126 .679 .848 1.296 1.671 

la 2.000 
120 .126 .677' .845 1.289 1.658 f 1.980 

00 .126 .674 .842 1.282 1.645 t 1.960 

0.01 0.001 a/V 

31.821 
6.965 
4.5ftl 
3.7<i7 
3.365 

3.143 
2.998 
2.896 
2.821 
2.764 

2.718 
2.681 
2.650 
2.624 
2.602 

2.583 
2.567 
2.552 

^2.539 
2.528~ 

2.518 
2.508 
2.500 
2.492 
2.485 

2.479 
2.473 
2.467 
2.462 
2.457 

2.423 
2.390 
2.358 
2.326 

63.657 636.619 
9.925 31.598 
5.841 12.924 
4.604 8.610 
4.032 6.869 

3.707 5.959 
3.499 5.408 
3.355 5.041 
3.250 4.781 
3.169 4.587 

3.106 
3.055 
3.012 
2.977 
2.947 

2.921 
2.898 
2.878 

_2.861 
2 .'84-5' 

2.831 
2.819 
2.807 
2.797 
2.787 

2.779 
2.771 
2.763 
2.756 
2.750 

2.704 
2.660 
2.617 
2.576 

4.437 
4.318 
4.221 
4. 140 
4.073 

4.015 
3.965 
3.922 

_3.883 
3.850 

3.819 
3.792 
3.767 
3.745 
3.725 

3.707 
3.690 
3.674 
3.659 
3.646 

3.551 
3.460 
3.373 
3.291 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

40 
60 

120 
00 

Ik 

Area a corresponding to percentage 
points comprises two tails of a/2 each 

/ 
f .2 -

-5 -4 -3 -2 -1 

yX a 1 
[22 

1 1 
2 2^ 

1 

1 -I ( ) 1 
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